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Abstract 

The diversity of mammals, reptiles and amphibians is still high in the Nature Reserves with 
a total of 141 indigenous species recorded in the past decade, comprising 44 mammals, 72 
reptiles and 25 amphibians. During the four-year survey, there were 10 additions to 
Singapore’s checklist of mammals, reptiles and amphibians, and 13 other species were 
rediscovered compared with four and ten, respectively, recorded during the six-year period 
prior to the survey. This is a clear indication that our Nature Reserves may still hold many 
species that are either not recorded for Singapore or are thought to be extinct. The Nature 
Reserves are probably the last refuge for 74 forest-dependent species and 80 species whose 
populations are of such low numbers that they are threatened with extirpation. Bukit 
Timah, Nee Soon and MacRitchie are the richest in biodiversity and, hence, are key areas 
for conservation. They should be set aside as core zones with the incorporation of Mandai 
and Lower Peirce. 


Introduction 

At the inception of the Nature Reserves survey, the Vertebrate Study 
Group of the Nature Society (Singapore) was requested to survey the 
mammals, reptiles and amphibians, the scope of which included: 

1. an inventory of species, 

2. information on the abundance of species, 

3. a study of the distribution patterns of species in relation to vegetation 
type, geophysical, historical and human factors, and 

4. information on the conservation status of endangered and rare species. 


Methodology 

The Nature Reserves were divided into six zones, namely Bukit Timah, 
MacRitchie, Upper Seletar, Lower Peirce, Nee Soon and Mandai. These 
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zones were further divided into 23 sectors. The number of sectors per zone 
was determined by taking into account the size, geography and accessibility 
of the zone (Figure 1). 



Bukit Tim ah Zone 


MacRitchie Zone 


A - Taban & Lasia Valleys 
B - Tiup Tiup 

C - Jungle Fall & Seraya Valleys 
D - Fern Valley 
E - Main Road 


A - Sime Forest 

B - Rifle Range Forest 

C - MacRitchie North Forest 

D - Lornie Forest 

E - Thomson Ridge Forest 


Lower Peirce Zone 


Nee Soon Zone 


A - Lower Peirce East 
B • Lower Peirce West 


A - Nee Soon Range 
B - Nee Soon East 
C - Three-stone Hill 
D - Nee Soon South 


□ 


Mandai Zone 

A - Upper Peirce West 
B - Chestnut Track Forest 
C - Gangsa Forest 


Upper Se/etar Zone 


A - Upper Seletar West 
B - Ulu Sembawang Forest 
C - Upper Seletar North 
D - Range Forest 


Figure 1 . The zones and sectors surveyed in the Nature Reserves. 
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Field surveys were conducted for about four years. Each sector 
received detailed nocturnal coverage over two separate weekends, a few 
months apart. Additional data collected on personal trips into the Nature 
Reserves by various individuals were also incorporated. The data were 
divided into two categories - records within the pre-survey period from 
1987 to May 1993 and records within the survey period of June 1993 to 
July 1997. The combined data provided a better picture of the diversity 
and distribution of the mammals, reptiles and amphibians. 

Nocturnal Surveys 

As most of the mammalian, reptilian and amphibian species are active at 
night, nocturnal surveys were an important component of the survey. The 
basic nocturnal survey stretched from 1700 hours to 0900 hours the next 
day. Each sector received nocturnal coverage over one weekend per month 
(usually Friday evening to Saturday morning, Saturday evening to Sunday 
morning). After every sector of a particular zone had been covered, field 
survey moved to another zone before returning for a second round of 
coverage in the same zone. Hence each sector within a zone was covered 
over two weekends or four nights. During the first year, a half-night session 
was also conducted as a reconnaissance before the weekend survey. 

Various methods were deployed during each night survey. These 
included mist-netting, trapping, transect surveys and bat-detecting. A 
minimum of six participants, including four experienced surveyors, were 
required at any given time for these methods to be used simultaneously. In 
practice, however, a team of eight to ten was optimal, especially on good 
capture nights, when more experienced hands were needed to extract and 
process the numerous animals caught. 

Bat-Detecting 

Important information on bats was gathered through the use of a bat- 
detector, which picks up the ultrasonic echo-locating calls of insectivorous 
bats. Shirley Pottie was the only researcher who could confidently handle 
the bat-detector, which was normally utilised during transect surveys. As 
she left Singapore before the completion of the survey, data on bats were 
highly biased towards zones that had been covered before her departure, 
namely MacRitchie and Upper Seletar. In addition, the bat-detector was 
damaged during the survey, and a less sophisticated alternative was later 
utilised. Unlike the first, this instrument was not able to record the echo- 
locating calls for further analysis. 
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Mist-netting 

Mist-nets were deployed to capture bats as their very fine mesh was not 
easily detected by them, and was gentle on captured animals. About five 
to nine nets, including at least two high nets, were erected at two pre¬ 
selected spots by dusk. The nets were about 2.5 metres high, with lengths 
of 18. 30 or 42 feet, and denier of 30 or 50. High nets were set up by taping 
two bamboo poles together to raise the nets to a height of about 6 metres. 
Pulleys were attached to the top of the poles so that the nets could be 
raised and lowered like a flag. The remaining nets were set at a low level, 
from the forest floor to a height of over 2.5 metres. On exceptional 
occasions, ‘•triple-storey’ - nets were tried, where three poles were taped 
together to allow the nets to reach a height of about 8 metres. The nets 
were left open from about 1830 hours to 0730 hours the next day. They 
were checked regularly, especially during peak activity periods. 

A harp trap for bats was also used a few times but failed to capture 
anything. This type of trap has been used successfully to capture 
insectivorous bats worldwide. The lack of success could be due to 
insufficient traps. 

Trapping 

Small spring-door traps were utilised for small mammals like treeshrews, 
rats and squirrels. Apart from these target species, several terrapins, three 
palm civets and a monkey were also caught. About 50 traps were placed 
by NParks’ staff along a pre-selected transect, at 20-metre intervals, a few 
days prior to each weekend survey. These were left open to allow animals 
to accept them as part of their habitat. 

Banana and papaya were the main baits used, although jackfruit. 
pineapple, apple, grape, durian seed, sweet potato, bread, dried cuttlefish, 
salted fish and soap were also tried. Banana proved to be the most effective 
bait, but jackfruit and bread provided good results as well. During the 
weekend surveys, traps were baited on Friday evenings, and were checked 
and re-baited on Saturday mornings. A second team would then check and 
re-bait the traps on Saturday evenings, and a final check was made on 
Sunday mornings. Captured animals were carefully processed before 
release. 

Larger traps for animals like palm civets, leopard cats and mousedeer 
were also utilised a couple of times but were generally non-productive. 
Pitfall traps for smaller species were used in association with drift fences. 
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Transect Surveys and Casual Sightings 

Many species could not be captured by the above-mentioned methods. For 
these, transect surveys were deployed. At each sector, two transects, of 1 
to 3 kilometres each, were covered on foot by one to four surveyors. A 
transect was usually covered after dusk and at around midnight. Rocks, 
buttresses and streams were thoroughly scanned with powerful spotlights 
for animals. Casual sightings by surveyors around the Base Camp also 
provided valuable data. Attention was given especially to streams and 
other water-bodies in the area. 


Road-kill surveys 

Motorable roads bordering or running through the Nature Reserves lend 
themselves well to road-kill surveys. Much information on reptiles, especially 
snakes, was gathered through this method. The roads were surveyed either 
on foot or bicycle. Road-kill surveys were carried out for the service roads 
to Bukit Kalang Service Reservoir, Upper Peirce Reservoir Park and Upper 
Seletar Reservoir Park, end of Sime Road, Rifle Range Road, Old Upper 
Thomson Road, Mandai Lake Road. Mandai Track 15. Old Mandai Road 
and Jalan Ulu Sembawang. It should be noted that data on snakes were 
biased towards sectors with heavily used roads like Old Upper Thomson 
Road. Obviously, sectors without any roads would have no data from 
road-kill surveys. 


Identification 

The main references used for identification of species were: 

Mammals - Medway (1983), Payne et al. (1985), Corbet & Hill (1992) and 
Lekagul & McNeely (1988). 

Reptiles - Tweedie (1983), Lim & Lee (1989), Lim & Lim (1992), Inger & 
Tan (1996), and Manthey & Grossman (1997). 

Amphibians - Berry (1975), Lim & Lim (1992), Inger & Stuebing (1989) 
and Manthey & Grossman (1997). 

To aid identification and for record purposes, photographs of rarer 
species were taken, usually with slide film. Where necessary, descriptions 
and measurements were also recorded. 






358 


Gard. Bull. Singapore 49(2) (1997) 


Results 

For the pre-survey period, 94 indigenous species were recorded - 17 
mammals, 57 reptiles and 20 amphibians. The survey period yielded a total 
of 131 indigenous species - 42 mammals, 66 reptiles and 23 amphibians. 
Combining both periods, i.e., between 1987 and July 1997, gave a total of 
141 indigenous species (44 mammals, 72 reptiles and 25 amphibians). 

A total of ten indigenous species from the pre-survey period were 
not recorded in the survey period - two mammals, six reptiles and two 
amphibians. In contrast, 54 species from the survey period were not recorded 
in the pre-survey period - 27 mammals, 21 reptiles, and six amphibians. 
This indicates the effectiveness of a deliberate survey in establishing an 
inventory of species over casual observations in the pre-survey period. 

Bukit Timah, Nee Soon and MacRitchie scored well in terms of 
overall diversity of indigenous species (Figure 2). Bukit Timah, especially, 
stood out from the other zones with 98 species compared to a mean of 80 
and mammal diversity was highest, 28 species compared to a mean of 23. 
Lower Peirce had only 18 species while the other zones ranged from 22 to 
24 species. The mean reptile diversity was 41 species. The most diverse 
zones for reptiles were Bukit Timah (51 species) and MacRitchie (50 
species), but Nee Soon and Lower Peirce were not far behind, with 46 
species each. Reptile diversity was markedly lower at Mandai (14 species). 
Amphibian diversity was highest at Nee Soon (21 species) and Bukit Timah 
(19 species) - the mean diversity was 16 species. 



Figure 2. Species diversity according to zones in the Nature Reserves. 






















































































































Mammals, reptiles and amphibians 


359 


A total of 80 species have populations that are threatened (50 
endangered, 11 rare, 17 uncommon and two indeterminate). From Figure 
3, it is obvious that the key refuges for threatened species are Bukit Timah 
(50 species), Nee Soon (46 species) and MacRitchie (40 species). 



Figure 3. Number of threatened species according to zones in the Nature Reserves. 


The following terminology is used in this paper: 


• Endemic subspecies 

• Localized species 

• Discovery 

• Rediscovery 

• Recent Discovery 

• Recent Rediscovery 


Subspecies confined to Singapore, i.e., found 
nowhere else in the world 

Species that are presently found in a particular 
zone and nowhere else in Singapore 
Species recorded for the first time in Singapore 
within the survey period 

Species recorded within the survey period 
previously not seen in the past 30 years 
Species recorded for the first time in Singapore 
within the pre-survey period or a species recorded 
for the first time in Singapore during the survey 
period but from outside the Nature Reserves 
Species recorded within the pre-survey period 
that has not been seen in the past 30 years, or a 
species recorded in the survey period but from 
outside the Nature Reserves, which has not been 
seen in the past 30 years. 
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Between 1987 and 1997, there were 10 discoveries (four mammals, 
three reptiles and three amphibians), four recent discoveries (two reptiles 
and two amphibians), 13 rediscoveries (nine mammals, three reptiles and 
one amphibian) and 10 recent rediscoveries (four mammals, five reptiles 
and one amphibian). 

The following section deals with every indigenous mammal, reptile 
and amphibian species recorded from 1987 to 1998. A few exotic feral 
species (marked ) are also mentioned as they have significant established 
populations within the Nature Reserves. 


Mammals 

Nomenclature for mammals follows Corbet & Hill (1992). For most species, 
the following conventions and criteria are adopted in describing the 
abundance of mammals (numbers indicate known population size in 
Singapore): 

• Endangered : Occurring in very low numbers (< 30) 

• Rare : Occurring in low numbers (30-59) 

• Uncommon : Occurring in moderate numbers (60-99) 

• Fairly Common : Occurring in high numbers (100-199) 

• Common : Occurring in very high numbers (> 199) 

Only 17 indigenous mammals were recorded in the pre-survey period, 
while 42 were recorded in the survey period making a total of 44 indigenous 
species recorded from 1987 to 1997, of which 21 species are forest dwellers 
(48%) and 23 are not dependent on the forest. Twenty-one species (48%) 
are restricted to the Nature Reserves. 

Bukit Timah, Mandai, MacRitchie and Nee Soon are key sanctuaries 
for threatened mammal species (Figure 4). Twenty-six species (59%) are 
threatened with extinction - 19 endangered, five uncommon and two 
indeterminate. These include three endemic subspecies - Tragulus javanicus 
fulviventer, Ratufa affinis affinis and Rhinosciurus laticcnidatus leo. The 
last species is in fact found only in Bukit Timah. In addition, seven other 
localized species also have threatened populations - Penthetor lucasi, 
Emballonura monticola, Nycteris tragata, Tylonycteris pachypus, 
Cheiromeles torquatus, Iomys horsfieldii and Hylopetes spadiceus. Each of 
these highly endangered species was recorded from only one zone. The 
distribution of endangered and rare mammals is mapped out in Figure 5. 
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Figure 4. Number of threatened mammal species in the Nature Reserves. 


ORDER PHOLIDOTA 
Family Manidae 

1. Mcinis javanica Desmarest, 1835 

Sunda Pangolin. Malayan Pangolin, Scaly Anteater 

There were 16 records of M. javanica - five from the pre-survey period and 
11 from the survey period. It is fairly well distributed but MacRitchie is the 
most important area (8 records). This species has often been poached for 
its meat, and in recent years, its population outside the Nature Reserves 
has declined drastically. The future of M. javanica may depend on the 
survival of the population existing within the Nature Reserves. We are 
listing it as endangered. 


ORDER INSECTIYORA 
Family Soricidae 

2. Suncus murinus murinus (Linnaeus, 1766) 

House Shrew 


There were only three records of this shrew, all from Upper Seletar. This 
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+ 

Crocidura cf. fu/iginosa 

O 

Ratufa affinis 

2 

Tylonyctens pachypus 

□ 

Rhinofophus trifo/iatus 

A 

lomys horsfie/dii 

X 

Hy/opetes spadiceus 

+ 

Rhino/ophus luctus 

A 

Maxomys rajah 

a 

Rhinosciurus laticaudatus 

□ 

Cheiromeles torquatus 

A 

Paguma /arvata 

V 

Embal/onura monticofa 

□ 

Nycteris t rag at a 

o 

Tragulus javanicus 

V 

Arctogalidia tnvirgata 

X 

Presbytis femoralis 

o 

Nycticebus coucang 



o 

Mam's javanica 

+ 

Penthetor lucasi 




Figure 5. Distribution of endangered and rare mammals. 
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is not surprising as it is more commonly found in urban and suburban 
areas. 

3. Crocidura cf. fiiliginosa malax ana Robinson & Kloss. 1911 

South-east Asian White-toothed Shrew. Common White-toothed Shrew 

Murphy (1973) first recorded C. fiiliginosa at Bukit Timah - specimens 
were found in pitfall traps laid out for insects - but there had been no 
further records until the survey. Pitfall traps laid out by XParks resulted 
in 21 widely distributed records at Bukit Timah. and five each at Nee Soon 
and Mandai (at a proposed "faunal link", just on the outskirts of CCNR). 
Medway (1983) stated that C. fiiliginosa occurs "in all habitats from montane 
to lowland forest, scrub, grass and cultivated land, and including caves." It 
is postulated that the species will be found to be more widespread in 
Singapore, if pitfall trapping is carried out in areas away from the Nature 
Reserves. At present however, this species has to be treated as endangered 
and confined to the Nature Reserves and its vicinitv. 


ORDER SCANDENTIA 
Family Tupaiidae 

4. Tupaia glis ferruginea Raffles. 1821 
Common Treeshrew 

This is the dominant diurnal mammal of the forest floor. The 702 records 
from the survey period alone indicate it is probably overly abundant within 
the Nature Reserves. Bukit Timah is definitely over-populated with T. glis. 
where it accounted for 70% (323 records) of all trappings. This species is 
also common in wooded areas outside the Nature Reserves. 

ORDER DERMOPTERA 
Family Cynocephalidae 

5. Cynocephalus variegatus peninsulae (Thomas. 1908) 

Malayan Colugo. Malayan Flying Lemur 

Harrison (1966) and Medway (1983) reported that C. variegatus was 
common in Singapore, but Yang et al. (1990) listed it as uncommon, and 
Wee (1992) even considered it to be rare. Based on the current data, the 
authors consider this species as fairly common. There were 22 records 
from the pre-survey period and 95 records from the survey period. Although 
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widespread in distribution, the largest populations are apparently in Bukit 
Timah (where it is quite easily spotted) and MacRitchie. 


ORDER CHIROPTERA 
Family Pteropodidae 

6. Pteropus vampyrus malaccensis Andersen, 1908 
Large Flying Fox, Malayan Flying Fox 

This species is believed to be no longer resident in Singapore, as no 
permanent roosts are currently known to exist. Furthermore, numbers 
fluctuate through the year and at times, the species is absent. All recent 
records were probably of visitors from Malaysia. There were 159 records 
from the pre-survey period, and only 24 from the survey period. The largest 
bat in the world, P. vampyrus, has a wingspan of up to 1.5 metres (Medway, 
1983). It is threatened by habitat loss and poaching (especially during the 
durian flowering season). 

7. Cynopterus brachyotis brachyotis (Muller, 1838) 

Lesser Dog-faced Fruit Bat, Common Fruit Bat, Malaysian Fruit Bat 

This is the dominant fruit bat in the Nature Reserves (670 records from 
the survey period). It is also the most common and widespread fruit bat in 
Singapore. 

8. Penthetor lucasi (Dobson, 1800) 

Dusky Fruit Bat 

Plate la 

The last record of Singapore’s only true forest fruit bat was in 1925, until 
its rediscovery in 1995 in Bukit Timah where a colony of over 80 individuals 
was found roosting in a man-made tunnel complex along Cave Path, while 
a possibly separate population of at least 13 was located at the bottom of 
Fern Valley. There was a total of 123 records, including females with 
young. 

9. Eonycteris spelaea (Dobson, 1871) 

Cave Nectar Bat, Cave Fruit Bat, Dawn Bat 

Eonycteris spelaea was last recorded from Singapore in 1924, and Yang et 
al. (1990) listed it as ‘indeterminate’. The species was recently rediscovered 
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in 1990 at Sungei Buloh Nature Park, where three were mist-netted. 
Throughout the survey, a total of seven bats were mist-netted for the first 
time in CCNR (MacRitchie, Lower Peirce and Mandai). Outside the Nature 
Reserves, a roost of over 50 was located at Pandan in 1997 while another 
of about 370 was found in the Bukit Timah area. Both roosting sites were 
under expressway flyovers and were quite well lit. Considering the 
abundance of flowering plants and the great number of flyovers in 
Singapore, this nectarivorous bat is probably surviving well. 


Family Emballonuridae 

10. Emballonura monticola monticola Temminck, 1838 
Lesser Sheath-tailed Bat 

Pottie (1996) recorded the rediscovery of E. monticola in Bukit Timah, 
where she recorded a maximum of six individuals. Emballonura monticola 
roosts are often rather exposed e.g. hollow logs and rock overhangs. There 
is no lack of such habitats, especially in Bukit Timah, and it is hoped that 
future surveys will produce more records of this highly endangered species. 

11. Taphozous saccolaimus crassus (Blyth, 1844) 

Pouched Tomb Bat, Pouch-bearing Bat 

Listed as indeterminate by Yang et al. (1990), this bat was recently 
rediscovered at Pulau Ubin in 1993. It is common and found throughout 
Singapore - 238 records were obtained during the survey period, including 
the first confirmed record of the species from the Nature Reserves. 


Family Nycteridae 

12. Nycteris tragata (Andersen, 1912) 

Hollow-faced Bat 
Plate lb 

The first and only record of this species was made in 1993, when a pair was 
found roosting in a culvert at Rifle Range Forest (MacRitchie). They were 
caught and taken to the National University of Singapore for processing. 
Unfortunately, the female died and was deposited as a voucher specimen 
at the Zoological Reference Collection. The male was released at the point 
of capture but has not been recorded again. 
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Family Rhinolophidae 

13. Rhinolophus trifoliatus trifoliatus Temminck, 1834 
Trefoil Horseshoe Bat 

Plate lc 

Last recorded from Singapore in the 1930s, and classified as indeterminate 
in status by Yang et al. (1990), R. trifoliatus was rediscovered in 1994 at 
MacRitchie, where four were recorded. A larger population of 14 was 
later located at Nee Soon and Mandai. 

14. Rhinolophus luctus mono Gray, 1842 

Great Woolly Horseshoe Bat, Great Eastern Horseshoe Bat 
Plate Id 

An identified rhinolophid bat was detected through its call at MacRitchie 
(three records) and Mandai (one record) during the survey period. These 
were probably the same records that Pottie (1996) attributed to R. luctus. 
Although a true forest bat, it was also recorded at Fairy Point Hill, Changi, 
a suburban area (Pottie, 1996). 

15. Rhinolophus lepidus Blyth, 1844 
Blyth’s Horseshoe Bat 

In Peninsular Malaysia, this species was formerly known as R. refidgens , 
the Glossy Horseshoe Bat, a name which is now considered a synonym of 
R. lepidus. This species is a discovery for Singapore, the first official record 
being in 1994 at Upper Peirce West (Mandai). Pottie (1996) had, however, 
recorded it earlier at Bukit Timah in 1993 or 1994 (S.A. Pottie, pers. comm.). 
But since no details of the record were published, it was not officially 
accepted as the first record. Rhinolophus lepidus is widespread in the Nature 
Reserves, with a big population of at least 350 at Bukit Timah. Though 
new to Singapore, we consider the species to be fairly common, as there 
were a minimum of 555 records. 


Family Vespertilionidae 

16. Myotis muricola muricola (Gray, 1846) 
Whiskered Myotis, Whiskered Bat 


This bat is the most common species along roads and tracks within the 


Mammals , reptiles and amphibians 


367 


forest. It is widespread and Pottie (1996) recorded it in all habitats except 
the city. 

17. Myotis adversus (Horsfield, 1824) 

Grey Large-footed Myotis 

Harrison (1966) implied that M. adversus was rare in Singapore (based 
only on an old record), and Medway (1983) regarded the species as rare in 
Peninsular Malaysia. This is amazing, as Pottie (1996) found it to be common 
in Singapore, being recorded island-wide over many fresh and brackish 
water-bodies. During the survey, the species was mostly found over 
reservoirs and adjacent channels (156 records). 

18. Scotophilus kuhlii castaneus Gray, 1838 
Lesser Asiatic Yellow House Bat 

This is the commonest insectivorous bat over the forest canopy. Pottie 
(1996) found many roosts on the rooftops of houses and Housing 
Development Board (HDB) apartment blocks all over Singapore, and 
reported it as the commonest microchiropteran in Singapore. 

19. Tylonycteris pachypus pachypus (Temminck, 1840) 

Lesser Bamboo Bat 

Pottie (1996) listed T. pachypus as extinct but a single bat was mist-netted 
in 1997, just below the Summit at Bukit Timah. This is the only record 
since Chasen (1925) and constituted the rediscovery of the species. 

20. Tylonycteris robustula robustula Thomas, 1915 
Greater Bamboo Bat, Greater Flat-headed Bat 

There were only 34 records of this species during the survey but it is fairly 
common and widespread in Singapore. At dusk, it is easily observed 
hawking for insects with Scotophilus kuhlii. Like T. pachypus, this species 
roosts in the internodes of bamboo. 

21. ? Pipistrellus sp. 

Pipistrelle A 

An unidentified bat was observed foraging high over open areas (Bukit 
Timah, Mandai, Upper Seletar and MacRitchie). Pottie (1996) suggested it 
to be a vespertilionid, and possibly P. javanicus, the Javan Pipistrelle - all 
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other vespertilionids known to have occurred in Singapore were ruled out. 
This species is tentatively designated as Pipistrelle A, but it is possible that 
it is a previously unrecorded species for Singapore. This is an uncommon 
but widespread species. 


Family Molossidae 

22. Cheiromeles torqucitiis torqucitiis Horsfield. 1824 
Naked Bat. Hairless Bat 

Cheiromeles torqucitiis w'as last recorded in 1979 in a derelict house near 
Braddell Road (Anon. 1979). The only record since then w'as of a flock of 
five over Chestnut Track Forest (Mandai) in 1995. Although found foraging 
over the forest, this flock could have been roosting outside the Nature 
Reserves. At present, however, w'e consider the species as being confined 
to Mandai. and endangered in status. 


ORDER PRIMATES 
Family Loridae 

23. Nycticebus coucang coucang (Boddaert, 1785) 

Slow' Loris 

Although recorded from Bukit Timah and MacRitchie during the pre¬ 
survey period, both records of N. coucang w'ere possibly of escapees. The 
species has also been recorded in 1993 and 1995 at Pulau Tekong (Senin. 
pers. comm.) and is therefore considered extant in Singapore, though highly 
endangered. There has also been an unconfirmed record from Nee Soon in 
1997 (S. Chan, pers. comm.). 


Family Cercopithecidae 

24. Macaca fascicularis fascicularis (Raffles, 1821) 

Long-tailed Macaque, Crab-eating Macaque 

Perhaps the most well-known mammal of the Nature Reserves, it is 
abundant - 1,415 records in the survey period alone - but the records 
probably involved about 850 individuals, based on maximum counts of 
troops. It is estimated that about 34 separate troops w'ere encountered 
during the survey. 
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25. Presbytis femoralis femoralis (Martin. 1838) 

Banded Leaf Monkey. Banded Langur 

This subspecies is highly endangered, as it is found only in Singapore and 
South Johor. Locally, with its recent extirpation in Bukit Timah in 1987 
(Yang & Lua. 1988), P. f femoralis is now confined to Nee Soon and 
Lower Peirce. There were a total of 257 records from 1987 to June 1997. 
but these involved a high degree of duplication. It is suspected that there 
are only two or three troops, with a total of 18 to 23 individuals. The 
largest troop, of at least 10 individuals, inhabits the main swamp forest at 
Nee Soon Range Forest. A second troop moves between Nee Soon East 
and Lower Peirce West, comprising at least seven individuals. A troop of 
at least five individuals was reported by NParks staff at Lower Peirce East 
- this might be a previously unknown troop as it was quite a distance from 
the other troops. A lone individual was also seen at Three-Stone Hill. 


ORDER CARNIVORA 
Family Canidae 

26. Canis familiar is Linnaeus, 1758 
Domestic Dog 

Feral dogs were probably more common in the past when villages abounded 
at the edge of the Nature Reserves. There were only six records during the 
survey but many other records were probably not reported. Although the 
population within the Nature Reserves is not substantial, the presence of 
even a few C. familiaris poses a threat to endangered species like Tragulus 
javanicas and Paguma larvata. All known populations of this unwelcome 
species should be removed from the Nature Reserves. 


Family Viverridae 

27. Paradoxurus hermaphroditus musanga (Raffles. 1821) 

Common Palm Civet. Toddy Cat 

There were five records from the survey period - all from the fringes of 
CCNR (Mandai, Upper Seletar and Lower Peirce), in the vicinity of 
remnant agricultural habitat. Yang et al. (1990) listed this species as 
common, but the authors are of the opinion that it is now uncommon in 
Singapore. 
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28. Paguma larvata jourdainii (Gray, 1837) 

Masked Palm Civet 

Chasen (1924) doubted the record of Singapore specimens of P. larvata by 
Flower (1900). However, based on a record in 1993, at MacRitchie, and 
another in 1990, at Pulau Tekong (Vasantha, pers. comm.), we are listing 
this species as a possible resident, and the record at MacRitchie, a 
rediscovery. 

29. Arctogalidia trivirgata sumatrana Lyon, 1908 
Small-toothed Palm Civet, Three-striped Palm Civet 

Yang et al. (1990) listed this species as indeterminate as there were no 
recent records since Chasen (1924). Two examples were confirmed from 
Nee Soon in 1997, after the survey period (S.H. Yeo, pers. comm.). During 
the survey period, there were also two records of an arboreal civet, probably 
involving the same individual, during night surveys at Bukit Timah. This 
was believed to be A. trivirgata. It was also heard calling incessantly, 
sounding like Sundasciurus tenuis, but much louder and exaggerated. 

30. Viverra tangalimga tangalunga Gray 1832 
Malay Civet 

There was an unconfirmed record of this large civet in the early 1990s, at 
Upper Seletar (Vasantha, pers. comm.). If this species still exists, Mandai 
and Upper Seletar are the most likely zones for future records. Viverra 
tangalunga, has also been reported at Pulau Tekong (Lim, 1991a; Sivasothi, 
1994), but the authors believe that might have been a misidentified V. 
zibetha. 


ORDER ARTIODACTYLA 
Family Tragulidae 

31. Tragulus javanicus fulviventer Gray, 1836 
Lesser Mousedeer 

This subspecies is endemic to Singapore, and internationally endangered. 
There were five records from the pre-survey period - one from Bukit 
Timah and two each from Nee Soon and MacRitchie. During the survey 
period, five records were noted in Nee Soon, while only one each was 
obtained at Bukit Timah and MacRitchie. 
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Family Cervidae 

32. Cervus unicolor equinus Cuvier, 1823 
Sambar, Sambhur 

Natural populations of C. unicolor apparently died out decades ago, but a 
few have been reported from Upper Seletar since the 1970s, including 
three records from the survey period. These are believed to have been 
escapees from the nearby Singapore Zoological Gardens or Night Safari. 
A small feral herd of perhaps about 10 to 15 animals exists at Upper 
Seletar (Vasantha & T.M. Leong, pers. comm.) 

33. Muntiacus muntjak peninsulae Lydekker, 1915 
Common Barking Deer 

A single record of M. muntjak was obtained from Chestnut Track Forest 
(Mandai). This might have been one of two reported escapees from the 
Night Safari (Vasantha, pers. comm.), as the species is believed to be 
extinct (Yang et al„ 1990). However, the possible existence of a small 
remnant population at Mandai should not be ruled out. 


ORDER RODENTIA 
Family Sciuridae 

34. Ratufa affinis affinis (Raffles, 1821) 

Cream-coloured Giant Squirrel, Common Giant Squirrel, Pale Giant 
Squirrel 

Another endemic subspecies, R. a. affinis is highly endangered and 
threatened with extinction. Except for a single record from Bukit Timah in 
1990, it is confined to Nee Soon, where only four examples (one pair and 
two individuals) were confirmed in the survey period (all 22 CCNR records 
from 1987 to June 1997 are believed to involve the same animals). 

35. Callosciurus notatus singapurensis Robinson, 1916 
Plantain Squirrel, Common Red-bellied Squirrel 

Although common everywhere, C. n. singapurensis is actually endemic to 
Singapore. It is our only endemic subspecies that is currently not threatened. 
It is found in forested areas as well as suburban gardens, parks and even 
on wayside trees. A total of 425 individuals were recorded during the 
survey period. 
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36. Sundasciurus tenuis tenuis (Horsfield, 1823) 

Slender Squirrel 

This is the most abundant rodent in the Nature Reserves - 763 were 
recorded in the survey period alone. The only known sustainable population 
outside the Nature Reserves is centred at the Botanic Gardens’ Rain Forest 
and Tyersall Woods. 

37. Rhinosciurus laticaudatus leo Thomas & Wroughton, 1909 
Shrew-faced Ground Squirrel 

Confined to Bukit Timah, this endemic subspecies is threatened with 
extinction. The only recent record was in 1989 and none were confirmed 
during the survey period. This species could be a victim of competition 
from the abundant Tupaia glis. 


Family Pteromyidae 

38. Iomys horsfteldii davisoni (Thomas, 1886) 

Horsfield’s Flying Squirrel, 

Chasen (1925) recorded I. horsfieldii from Kranji and Bukit Timah. 
However, the two specimens from Kranji, deposited at the Zoological 
Reference Collection, are misidentified. This leaves the single specimen 
from Bukit Timah as the only previous record of the species. Iomys 
horsfieldii was, however, rediscovered in 1995, when a pair was observed 
at Nee Soon East. This was the first record of the species from CCNR. 

39. Hylopetes spadiceus (Blyth, 1847) 

Red-cheeked Flying Squirrel 
Plate 2 

This species was only discovered in 1996 in Bukit Timah. The existence of 
H. spadiceus has perhaps been overlooked, due to its small size and a lack 
of nocturnal surveys in Singapore over the past few decades. Twenty-four 
records were obtained during the survey period and a small but apparently 
viable population exists within Bukit Timah. There was also a report in 
1990 of a small flying squirrel at Taban Valley, Bukit Timah (M.N. Jumaat, 
pers. comm.), which is now believed to have been H. spadiceus. During the 
survey period, a pair was clearly observed at its nest hole about 2 m above 
the ground. The local animals have white stockings, a characteristic not 
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found in any Malaysian flying squirrel. This indicates a possible undescribed 
subspecies endemic to Singapore. This flying squirrel gives a short, high- 
pitched shriek as it moves around the forest. 


Family Muridae 

40. Rattus rattus diardii (Jentinck, 1880) 

House Rat, Roof Rat 

There were four records of this familiar rat - one from the Summit of 
Bukit Timah, and two in scrubland at Upper Seletar. Rattus rattus is more 
commonly found in urban and suburban areas, and the Bukit Timah 
example probably reached the Summit by way of the access road. A possible 
example was, however, trapped at Seraya Valley under primary forest, but 
it escaped during processing, and its identity could not be positively 
established. 

41. Rattus tiomanicus jalorensis (Bonhote, 1903) 

Malaysian Wood Rat, Malaysian Field Rat 

Only 19 examples were recorded (three in the pre-survey period and 16 in 
the survey period), but this species is believed to be more prevalent outside 
rain forest. Future surveys, especially in forest fringe, scrub and back 
mangrove, should produce more records for Singapore. At Bukit Timah, 
an example was known to have gnawed through a Chengal-timber door. 

42. Rattus exularts concolor (Blyth, 1859) 

Polynesian Rat 

Commonly found in urban and suburban areas, R. exularts was recorded 
only once from Upper Seletar in scrubland. 

43. Rattus annandalei bullatus (Lyon, 1908) 

Annandale’s Rat, Singapore Rat 

Rattus annandalei is the most common nocturnal mammal of the forest 
floor (310 records in the survey period). Considering that Harrison (1966) 
and Medway (1983) were of the opinion that its natural habitat is secondary 
forest and scrub, the abundance of R. annandalei (even in primary 
vegetation) is cause for concern. The population at Bukit Timah (107 
records) is especially worrying with respect to competition with spiny rats. 
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44. Maxomys rajah pellax (Miller, 1900) 

Brown Spiny Rat, Rajah Rat 

New to Singapore, M. rajah was first recorded in 1995 at Three-Stone Hill 
(Nee Soon), where two were trapped. Subsequently, a total of 19 were 
trapped from all sectors in Nee Soon, but mainly from Three-Stone Hill. 
There is probably a viable but nonetheless endangered population. This 
murid has not been confirmed outside Nee Soon though juveniles of a 
spiny rat were caught both at Lower Peirce and Mandai but these could 
not be identified to species, as juveniles of M. rajah and M. surifer look 
alike. The two records outside Nee Soon are tentatively placed under M. 
rajah , the only spiny rat confirmed for CCNR thus far. 

45. Maxomys surifer leonis (Robinson & Kloss, 1911) 

Red Spiny Rat 

The last records of this endemic subspecies were in 1968 from Bukit Tirnah 
(Murphy, 1973) but no specimens were kept and the identification is 
doubtful. A spiny rat was observed once in the field at Bukit Timah during 
the survey period, but could not be identified to species. With the discovery 
of M. rajah at Nee Soon, this spiny rat could, however, not be assumed to 
be M. surifer. 


Reptiles 


Nomenclature for reptiles generally follows Lim & Lim (1992) and Denzer 
& Manthey (1991). For most species, the following convention and criteria 
are used to describe the abundance of reptiles (numbers indicate known 
population size in Singapore): 


Occurring in very low numbers (< 10) 
Occurring in low numbers (10-19) 
Occurring in moderate numbers (20-29) 
Occurring in high numbers (30-39) 
Occurring in very high numbers (> 39) 


• Endangered 

• Rare 

• Uncommon 

• Fairly Common 

• Common 


As most reptiles are not easily detectable, it is difficult to designate a 
reptile as extinct, even if there have been no records for a long period of 
time. For this reason, not much data on extinct reptiles is available. From 
Lim & Lim (1992), it is, however, assumed that there are no recent records 
(at that time) for 33 terrestrial species (32%) not covered in its main text. 
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During the pre-survey period, 57 indigenous species were recorded, 
while the survey period produced 65 species making a total of 72 for the 
period 1987 to July 1997, of which 35 are forest species (49%) and 37 are 
not true forest dwellers. Twenty-eight species (39%) are confined to the 
Nature Reserves. 

Bukit Timah, Nee Soon, MacRitchie and Lower Peirce are the four 
most important zones for threatened reptile species (Figure 6). Forty species 
(56%) are considered to be threatened, 24 endangered, seven rare and 
nine uncommon. These include nine localized species - Ahaetulla fasciolata. 
Ophites subcinctus, Psammodynastes pictus, Rhadophis subminiatus, 
Xenochrophis piscator, Xenochrophis trianguligerus, Zaocys fuscus, 
Lygosoma sp. and Cyrtodcictylus cf. consobrinus. The distribution of 
endangered and rare reptiles is mapped in Figures 7 and 8. 



Bukit Timah Nee Soon Lower Peirce Mandai Upper Seletar MacRitchie 


H Endangered QERare 0 Uncommon ■ Indeterminate 

Figure 6. Number of threatened reptile species in the Nature Reserves. 


ORDER SQUAMATA 
Family Boidae 

1. Python reticulatus (Schneider, 1801) 
Reticulated Python 


The world’s longest snake (up to 10 m) is both common and widespread in 
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Figure 7. 

Distribution of endangered 
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Cyrtodactylus cf consobrinus 
Lipinia cf vittigera 
Dasia cf grisea 


and rare reptiles (excluding snakes). 
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Figure 8. Distribution of endangered and rare snakes. 
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Singapore. It was recorded from all zones in the Nature Reserves. This 
species has learnt to use our drainage and sewerage systems to its advantage. 
It is actually useful in helping to keep the rodent pest population in check. 

Family Xenopeltidae 

2. Xenopeltis unicolor Reinwardt, 1827 
Sunbeam Snake, Iridescent Earth Snake 

A medium-sized snake, X. unicolor is actually quite harmless. Although 
there were only nine records from the survey, it is believed to be fairly 
common, as it is an obscure burrower. 

Family Typhlopidae 

3. Ramphotyphlops braminus (Daudin, 1803) 

Common Blind Snake 

Another burrowing species, R. braminus is commonly found in gardens 
and parks and presumably in the Nature Reserves as well. Only one example 
was recorded in the survey. 


Family Colubridae 

4. Ahaetulla fasciolata (Fischer, 1885) 

Speckled-headed Whip Snake 

There was only a single confirmed record of this endangered snake from 
the Nature Reserves (Bukit Timah). A record of one donated to the zoo 
gave no details of its origin (Lim. 1990a). Due to its arboreal habit and 
brown colouration, it is easily overlooked. 

5. Ahaetulla prasina (Boie, 1827) 

Oriental Whip Snake 

One of the commonest snakes in Singapore, A. prasina is also found in 
gardens and parks. There were a total of 33 records, spread across all 
zones except Mandai. It is the most frequently recorded snake at Upper 
Seletar (14 records). This arboreal species is normally camouflaged and 
when disturbed it moves very swiftly, appearing to flow through the foliage. 
It preys on lizards and other small creatures. 
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6. Boiga cynodon (Boie, 1827) 

Dog-toothed Cat Snake 

This endangered species was found on eight occasions (four within the 
pre-survey period, and four during the survey). It is arboreal and grows up 
to 2.5 m in length. A forest dweller, B. cynodon , was recently recorded 
from Pulau Ubin. This was surprising as the forest there is very much 
degraded, in comparison to the Nature Reserves. 

7. Boiga dendrophila (Boie, 1827) 

Yellow-ringed Cat Snake. Mangrove Snake 

This is one of our most striking snakes. Though rare, B. dendrophila is not 
confined to the rain forest - it has also been found in mangroves. With a 
maximum length of about 2.5 m, this species should not be handled as it 
readily bites when provoked. There were a total of 13 records, mostly of 
live examples. 

8. Boiga jaspidea (Dumeril, Bibron & Dumeril. 1854) 

Jasper’s Cat Snake. Mottled Cat Snake 

This endangered species was recorded in the pre-survey period only - once 
each from Upper Seletar and Lower Peirce. 

9. Calamaria lumbricoidea Boie, 1827 
Variable Reed Snake 

This rare species was recorded ten times in the survey. Because of its 
burrowing habit, it is not often seen. Like C. schlegeli below, it is totally 
harmless to humans. 

10. Calamaria schlegeli schlegeli Dumeril, Bibron & Dumeril, 1854 
Pink-headed Reed Snake 

A total of 26 records were obtained for this species, mostly from Lower 
Peirce (11 records) and Bukit Timah (eight records). The first author has 
also recorded it in 1989 at Holland Woods, outside the Nature Reserves. 
This indicates that C. schlegeli may not be a true forest species. Further 
records are needed to confirm this. 

11. Chrysopelea paradisi (Boie. 1827) 

Paradise Tree Snake 
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This beautiful species, like C. pelias below, has been observed to glide 
from tree to tree. Other than the Nature Reserves, it is also commonly 
found in gardens and parks. It is known to eat mice, birds and lizards (Lim 
& Lee. 1989) and the first author has even recorded one with a bat 
{Tylonycteris robustula ) in its coils. 

12. Chrysopelea pelias (Linnaeus. 1758) 

Twin-barred Tree Snake 

There were 12 records of this attractive, arboreal species, with eight records 
coming from Lower Peirce. Sadly, except for one live example each at Nee 
Soon and Bukit Timah. all records were of road-kills. This rare forest 
species has surprisingly been recorded recently from Pulau Ubin. 

13. Dendrelaphis caudolineatus (Gray. 1824) 

Striped Bronzeback 

Although growing up to 2 m. this species is rather inoffensive. Like all 
bronzebacks. it is arboreal and very agile among the branches, where it 
hunts for small birds, lizards and frogs (Lim & Lee, 1989). There were a 
total of 15 records during the survey. 

14. Dendrelaphis fonnosus (Boie. 1827) 

Elegant Bronzeback 

This is possibly the commonest arboreal snake in the Nature Reserves (34 
records), and the dominant snake at Lower Peirce (18 records). It has the 
ability to puff up the anterior part of its body when threatened, thus 
appearing larger. 

15. Dendrelaphis pictus (Gmelin, 1788) 

Painted Bronzeback 

More commonly found in open or lightly wooded areas. D. pictus was 
recorded 12 times in the Nature Reserves. Its diet consists of frogs and 
lizards. 

16. Dryocalamus subannulatiis (Dumeril. Bibron & Dumeril. 1854) 
Saddled Tree Snake, Malayan Bridal Snake 

Plate 3a 

Dryocalamus subannulatiis was recently rediscovered in 1990 when a dead 
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specimen was found on a road at Lower Peirce. Two live examples were 
subsequently recorded in 1996 at Nee Soon and Bukit Timah. This slender 
inoffensive snake can be easily handled. 

17. Dryophiops rubescens (Gray, 1835) 

Keel-bellied Whip Snake 

A road-kill of this highly endangered snake was found during the survey 
period at Lower Peirce. Supposedly a forest species, it has also been recently 
recorded from Pulau Ubin. 

18. Elaphe flavolineata (Schlegel, 1837) 

Common Racer, Common Malayan Racer 

There were only four records of this species, but it is more commonly 
found in agricultural and other open areas. A large species reaching 2 m, it 
is terrestrial and feeds on rodents and birds. 

19. Gonyosoma oxycephala (Boie, 1827) 

Red-tailed Racer 

This species starts life with a humble olive-brown colour, but is a beautiful 
green when mature. The tail is brown or red. There were a total of only 
four records at MacRitchie, Nee Soon and Bukit Timah. It is arboreal and 
not easily seen as its green coloration blends with the surrounding foliage. 

20. Homalopsis buccata (Linnaeus, 1758) 

Puff-faced Water Snake 

With 41 records, H. buccata is technically the commonest snake in the 
Nature Reserves. It is, however, restricted to aquatic habitats, with the 
largest population at Nee Soon (24 records), where it is the commonest 
snake. The juvenile has a reddish-orange body, handsomely marked with 
broad black bands. As it matures, the coloration changes to light brown or 
grey, with darker bands. Its diet consists of fish and probably frogs. 

21. Liopeltis baliodeirus (Boie, 1827) 

Orange-bellied Ringneck 

This rare, harmless species has a light orange underside. Only 11 were 
recorded, mainly from MacRitchie (five records) and Lower Peirce (four 
records). It is normally found on low vegetation or on the forest floor. 
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22. Mcicropisthodon rhodomelas (Boie, 1827) 

Blue-necked Keelback 

There were 10 records of this frog-eating species. It is fairly common and 
also occurs in open country and wooded areas. 

23. Oligodon octolineatus (Schneider, 1801) 

Striped Kukri Snake 

An attractive and harmless species, this snake is common and widespread 
in the Nature Reserves (21 records). It is also found in rural areas and 
perhaps parks and gardens. Lim & Lim (1992) suspected that eggs form a 
major part of its diet, and during the survey, a pair was observed in a tree 
hole with large reptilian eggs. 

24. Oligodon signatus (Gunther, 1864) 

Barred Kukri Snake 

There are only four recent records of the endangered O. signatus - two at 
MacRitchie, and a single example each from Bukit Timah and Nee Soon. 
Except for the Nee Soon snake, all others were road-kills. 

25. Ophites aulicus (Linnaeus, 1758) 

Common Wolf Snake, House Snake 

This is a common snake of suburban and cultivated areas. Its diet consists 
largely of geckoes. Hence, it is often encountered in or near buildings. 

26. Ophites subcinctus (Boie, 1827) 

Banded Wolf Snake 

A road-kill at Lower Peirce in 1988 remains the only recent record of this 
attractive snake. Inger & Tan (1996) stated that this species never grows 
beyond 40 cm in length, but the Singapore specimen measured over 49 cm 
(Lim, 1988). 

27. Psammodynastes pictus Gunther, 1858 
Painted Mock Viper 

Lim (1991b) noted that P. pictus feeds on fish and prawns. The only record 
in the past decade came from Nee Soon in 1991. 
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28. Pseudorhabdion longiceps (Cantor, 1847) 

Dwarf Reed Snake 

This tiny snake lives in the leaf litter, under logs and stones, and can even 
burrow. It is not restricted to forest. 

29. Ptyas carinatus (Gunther, 1858) 

Keeled Rat Snake 

Ptyas carinatus is almost as frequently encountered as Maticora bivirgata 
at Bukit Timah (13 records). There were a total of 21 records during the 
survey. A large species reaching 4 m, it feeds on frogs and terrestrial 
rodents. 

30. Ptyas korros (Schlegel, 1837) 

Indo-Chinese Rat Snake 

There were only five records of this species, but it is not confined to the 
Nature Reserves. It is perhaps commoner in cultivated and rural areas. 

31. Rhadophis subminiatus (Schlegel, 1837) 

Red-necked Keelback 

Tentatively a rediscovery, a single record of this handsome snake was 
obtained in 1994, at Mandai. Lint & Lee (1989) stated that R. subminiatus 
is “recorded mainly from the northern parts of Peninsular Malaysia, 
Thailand and south China”. It is possible that this record was of an escapee 
from the Singapore Zoological Gardens. 

32. Sibynophis melanocephalus (Gray, 1834) 

Black-headed Collared Snake 

This terrestrial species is considered uncommon as it is not often 
encountered - there were only six records from the survey, including an 
example caught in a pitfall trap. It is, however, not confined to the forest. 

33. Xenelaphis hexagonotus (Cantor, 1847) 

Malayan Brown Snake 

This is a large but inoffensive snake, more commonly found in open country 
and cultivated areas, often near water. Lim & Lee (1989) reported a diet 
consisting of rodents, amphibians and fish. There are only two recent records 
from the Nature Reserves. 
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34. Xenochrophis maculatus (Edeling, 1865) 

Spotted Keelback 

This species was recently rediscovered in 1989 at Bukit Timah. A second 
pre-survey record was obtained at MacRitchie in 1991. During the survey 
period, there were 12 more records with 11 from Lower Peirce and 1 from 
MacRitchie. Unfortunately, except for the latter, all other records were of 
road-kills. 

35. Xenochrophis piscator (Schneider, 1799) 

Chequered Keelback 

There were four records at Upper Seletar, but these were possibly of 
escapees (Lim & Lim, 1988; Lim & Lee, 1989). 

36. Xenochrophis trianguligerus (Boie, 1827) 

Triangle Keelback, Red-sided Water Snake 
Plate 3b 

This species was rediscovered in 1995 at Lower Peirce, but only a moult 
was found. 

37. Zaocys fuscus (Gunther, 1858) 

White-bellied Rat Snake, Brown Rat Snake 

A snake, possibly of this species, was observed beside a pool in 1997 at 
Nee Soon (S.H. Yeo, pers. comm.). If confirmed, the record constitutes a 
rediscovery of this highly endangered snake. 


Family Elapidae 

38. Maticora bivirgata (Boie, 1827) 

Blue Malayan Coral Snake 

This highly venomous species is the commonest snake at Bukit Timah (15 
records) and is also frequently encountered at MacRitchie (nine records). 
In addition, it is one of the commonest terrestrial snakes in the Nature 
Reserves (26 records). One of our most beautiful snakes, M. bivirgata 
often lies across a track to soak in the sun. As a result, visitors to the 
Nature Reserves often chance upon it. Fortunately, it is not aggressive and 
makes its escape rather than standing its ground. The first author has 
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observed an example flattening itself against the ground and raising its 
bright red tail when cornered. Though not necessarily a forest dweller, M. 
bivirgata has not been recently recorded outside the Nature Reserves, and 
the authors consider it an uncommon species in Singapore. 

39. Maticora intestinalis (Laurenti, 1768) 

Banded Malayan Coral Snake 

A close cousin of the above, this species is rather widespread in the Nature 
Reserves, but is commoner at MacRitchie, where 11 were recorded. Unlike 
M. bivirgata, most of the records were of road-kills. The species is also 
found in areas fringing the Nature Reserves. 

40. Naja sumatrana Muller, 1887 
Black Spitting Cobra 

This very dangerous species is more common than most people think. It 
can be found in gardens, parks and scrubland, as well as the Nature Reserves 
(11 records). Hiding in the day, it emerges at night to hunt for small 
animals. This species has the ability to spit venom accurately at the eyes, 
and should not be approached, as it is highly irritable. 

41. Ophiophagus hannah (Cantor, 1836) 

King Cobra, Hamadryad 

The largest venomous snake in the world, O. hannah was recorded only 
four times in the past decade - three at MacRitchie and one at Nee Soon. 
In the mid 1980s, the first author also recorded a juvenile at Pulau Tekong. 
The species can grow to about 6 m. It feeds on other snakes (ophiophagous), 
particularly rat snakes (Lim & Lee, 1989). 


Family Viperidae 

42. Tropidolaemus wagleri (Boie, 1827) 

Wagler’s Pit Viper 

This beautiful snake is green when young, slowly developing black barrings 
and a bright yellow venter as it matures. It is usually seen on shrubs or low 
branches, and stays motionless to avoid detection. When disturbed it is 
sluggish and usually unaggressive. This snake has heat-sensing organs and 
presumably feeds on small mammals and birds. There were 12 records 
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from the survey - six at Bukit Timah, five at MacRitchie and one at Mandai. 
It is also recorded from mangroves, and the first author has a record from 
a rubber plantation on Pulau Tekong. 


ORDER SAURIA 
Family Varanidae 

43. Varanus nebulosus (Gray, 1831) 

Clouded Monitor 

Lim & Lim (1992) listed V. nebulosus as a rare species, and prior to the 
survey, there was only a single record for Singapore. There were, however, 
32 records from the survey period. This species had probably been mistaken 
for the more familiar V. salvator in the past. The status of the species is 
now considered to be fairly common. MacRitchie is the stronghold for V. 
nebulosus (23 records), where it is often seen clinging onto tree trunks. 

44. Varanus salvator salvator (Laurenti, 1786) 

Malayan Water Monitor, Asian Water Monitor, Common Water 
Monitor 

This is the monitor commonly seen in mangroves, on offshore islands and 
even along canals in urban areas. Large specimens are common in and 
around Sungei Buloh Nature Park. As its name suggest, V. salvator swims 
readily, especially when threatened. Within the Nature Reserves, it is usually 
found on the fringes of the reservoirs. 


Family Scincidae 

45. Dasia cf. grisea (Gray, 1845) 

Brown Tree Skink 

This skink is a new record for Singapore and its presence was confirmed in 
1996 at Nee Soon (S.H. Yeo ,pers. comm.). The second author recorded an 
example in 1994 at MacRitchie. It has a brown dorsum with black transverse 
barrings with white below the eye. The juvenile is yellow-brown with thicker, 
more defined barrings and a series of spots on the head. The underparts 
are yellowish in colour. 


46. Dasia olivacea Gray, 1839 
Olive Tree Skink 
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There were a total of nine records of this endangered species, including 
four juveniles at Nee Soon. The other records came from Bukit Timah. 
The adult is olive brown dorsally with indistinct black transverse barrings, 
whereas the juvenile has a yellowish head and tail, and a blackish body 
with thin yellowish barrings. The underparts are light green. An example 
from Bukit Timah had no barring on the dorsum. There is a possibility 
that the records involve more than a single species of Dasia. 

47. Lipinia cf. vittigera (Boulenger, 1894) 

Yellow-striped Skink 

There were four records of this newly discovered species at Bukit Timah. 
Another was seen after the survey period, at Upper Seletar, within the 
grounds of the Night Safari (T.M. Leong, pers. comm.). This striking skink 
is usually observed on tree trunks. A broad yellow band runs dorsally from 
the snout to the end of the tail. A broad black band is found on each side 
of the yellow band, but tapers off towards the tail. 

48. Lygosoma sp. 

Supple Skink A 

Two specimens of a skink species were collected in 1989 and 1990 near a 
stream at Nee Soon, but their identity is still not determined. 

49. Mabuya multifasciata (Kuhl, 1820) 

Common Sun Skink, Sun Lizard 

This handsome skink is very common in any wooded area, and is often 
seen sunning itself along trails and footpaths. There were 121 records from 
the survey, making it the second most numerous reptile, after Cuora 
amboinensis. Although highly approachable, it is extremely difficult to 
catch. The coloration varies from bronze to yellow-brown, and often the 
sides are a bright orange and the throat a deep yellow. 

50. Mabuya rugifera (Stoliczka, 1870) 

Striped Sun Skink 

There were only five records of this endangered species during the survey 
(Bukit Timah and Nee Soon). All were found in clearings in the forest. 
The second author eventually recorded another in 1998 at Thomson Ridge, 
MacRitchie. 
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51. Riopa bowringi (Gunther, 1864) 

Garden Supple Skink 

This tiny skink is more easily seen in urban areas, where it often crawls out 
of grass to sun itself. It is probably found all over Singapore. Within the 
Nature Reserves, only one record was obtained. However, the use of pitfall 
traps (with sealed bottoms) may perhaps produce more records. 


Family Agamidae 

52. Aphaniotis fusca (Peters, 1864) 

Earless Agamid 

The only known population of A. fusca in CCNR, prior to the survey 
period, was at the fringes of Upper Seletar Reservoir Park (Nee Soon), 
where two individuals were recorded. Two other populations have since 
been located during the survey, at MacRitchie North and Three-Stone Hill 
(Nee Soon), with four records at each location. At Bukit Timah, two were 
recorded during the pre-survey period and another four during the survey 
period. 

53. Bronchocela cristatella (Kuhl, 1820) 

Green Crested Lizard 

This beautiful agamid used to be very common in urban and suburban 
areas. It is now more frequently encountered in parks and wooded areas. 
It is suspected that its populations have dwindled due to competition from 
Calotes versicolor. The species is, however, surviving well on the fringes of 
the Nature Reserves. Extensive culling of C. versicolor may allow this 
species to make a comeback in its lost niches. 

* 

54. Calotes versicolor (Daudin, 1802) 

Changeable Lizard 

A feral species, C. versicolor was supposedly introduced in the 1980s, and 
has since spread to every urban, suburban and rural area. It has, however, 
not penetrated the Nature Reserves, except at the fringes. 

55. Draco melanopogon Boulenger, 1887 
Black-bearded Flying Dragon 

Due to its arboreal habits, this species has probably been overlooked by 
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many. Confined to the Nature Reserves, it is uncommon (36 records) but 
rather widespread. Males have a red and black gular flag. To the untrained 
eye, it is similar to D. volans, but its colour is greener, and it is larger and 
proportionately more slender. 

56. Draco volans sumatrana Schegel, 1844 
Common Flying Dragon 

This species can be found in any area with trees, and it may surprise many 
that it can often be seen in housing estates. It is equally at home in the 
Nature Reserves, where 23 were recorded. Unlike D. melanopogon, it has 
a yellow gular flag, tinged with blue. 

Family Gekkonidae 

57. Cnemaspis kendalli (Gray, 1845) 

Kendall’s Rock Gecko 

Bukit Timah is the key sanctuary (50 records) for this forest species, 
although Nee Soon probably has a sizeable population as well (five records). 
There was one record each from MacRitchie, Mandai and Upper Seletar. 
Rajathurai (1996a) reported an example found in a culvert, at Pulau Tekong 
Besar, the only known record outside the Nature Reserves. This record 
needs verification, however, as C. kendalli can easily be confused with 
Gekko monarchies. Cnemaspis kendalli is usually seen on tree trunks and 
rocks, and often raises its tail over its back when alarmed. Strangely, 
regenerated tails are yellow. 

58. Cosymbotes craspedotus (Mocquard, 1890) 

Frilly Gecko 

Plate 3c 

Lim (1991c) recorded the recent discovery of this species at Nee Soon. A 
second example of this highly endangered species was subsequently found 
during the survey period at the same locality. The first record for Bukit 
Timah was by the second author in 1998, after the survey period when an 
example was seen on a tree along Tiup Tiup Path. It has bright yellow 
underparts and is mottled brown dorsally with a series of dark brown 
blotches down the length of the body. A fringe of loose skin is found on 
the sides of the head, body, tail and feet. This cryptic morphology allows it 
to blend into the surface of tree trunks or rocks. 
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59. Cosymbotes platyurus (Schneider, 1792) 

Flat-tailed Gecko 

This familiar species resembles C. craspedotus, but is not as cryptic. It also 
has a fringe of skin on the sides of the head, body, tail and feet, although 
this is much less pronounced. Furthermore, its undersides are also yellow 
and under dim light, its beige-brown coloration changes to reveal a similar 
series of dark brown blotches down the body. Within the Nature Reserves, 
it is usually found on buildings and concrete structures, especially where 
there is a light source. 

60. Cyrtodactylus cf. consobrinus (Peters, 1871) 

Banded Bent-toed Gecko, Giant Bent-toed Gecko, Peter’s Bent-toed 

Gecko 

Plate 3d 

The opening of the man-made tunnels at Bukit Timah led to the discovery 
of C. consobrinus in 1993. Prior to this, it had apparently been observed at 
least once at Jungle Fall Valley, but could not be identified. To date, there 
are 23 records from Bukit Timah but none from elsewhere. This primary 
forest species grows to at least 30 cm, and is often found together with 
Cnemaspis kendalli, which it possibly preys on. The coloration varies from 
light to dark purplish-brown, with transverse light yellowish bands on the 
body, tail and limbs. There is an elaborate, but more or less distinctive, 
network of pale yellow on the head and neck. 

/- 

61. Cyrtodactylus quadrivirgatus Taylor, 1962 
Marbled Bent-toed Gecko, Marbled Forest Gecko 

A total of eight records of C. quadrivirgatus were obtained during the pre¬ 
survey period and 20 from the survey period. Most records came from 
Nee Soon and Upper Seletar. There was only a single record from Bukit 
Timah. where an example was released after having “hitch-hiked” all the 
way from South Johor. It is most unusual that no natural populations of C. 
quadrivirgatus were located at Bukit Timah, as it seems to have the same 
niche as Cnemaspis kendalli. 

62. Gehyra mutilata (Wiegmann, 1835) 

Four-clawed Gecko 

Another gecko associated with human dwellings, G. mutilata is perhaps 
more adaptable to the forest environment. Juveniles have pink or gold 
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spots on the body (Lim & Lim, 1992) and white spots on the face, which 
slowly fade with maturity. This species has only four-clawed digits, and a 
head that is more rounded and blunt than the other gecko species. The call 
is a series of low and monotonous squeaks. Gehyra mutilata is quite easily 
seen along the pipeline at Nee Soon. 

63. Gekko monarchus Dumeril & Bibron, 1836 
Spotted House Gecko 

This species is rarely seen in housing estates, but is usually found in houses 
and structures near wooded areas, including culverts and covered drains. 
Most survey records came from Bukit Timah and Nee Soon. Juveniles 
have a banded tail and a row of paired spots from head to tail - markings 
that become indistinct with age. The skin of the adult is covered with 
prominent, sharp tubercles. Eggs are laid in large clusters cemented 
together, and attached to hard surfaces. Like Gehyra mutilata, it has only 
four-clawed digits. 

64. Gekko smithi Gray, 1842 

Large Forest Gecko, Stentor’s Gecko 

Largest of our geckoes, G. smithi is more commonly heard than seen. 
Adults grow to over 35 cm and can give a nasty bite. They are most 
commonly found on dead or dying trees. This species has distinctive green 
eyes and an Y-shaped marking on the head. The dorsum and tail has 
transverse, dark brown bands. In addition, the bands on the body are 
bordered with large white spots. These beautiful markings are more 
pronounced in very young juveniles. Bukit Timah is the main refuge for 
this forest gecko (17 records), although it also occurs at Nee Soon (five 
records) and Lower Peirce (two records). 

65. Hemidactylus frenatus Dumeril & Bibron, 1836 
Common House Gecko 

Very familiar by sight and sound to all Singaporeans, H. frenatus (together 
with Cosymbotes platyurus ) is presumably found in every housing block in 
Singapore. Within the Nature Reserves, it is usually found on buildings 
with light sources. 

66. Hemiphyllodactylus typus typus Bleeker, 1860 
Dwarf Gecko 

This diminutive gecko was found on bushes in MacRitchie (five records). 
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A specimen was also collected at Upper Peirce East, from a resam patch 
that was being cleared. The only recent record outside the Nature Reserves 
was at the Mandai mangroves (Lim et al., 1993b). 


ORDER CROCODILIA 
Family Crocodylidae 

67. Crocodylus porosus Schneider, 1801 

Estuarine Crocodile, Saltwater Crocodile 

All recent records of this species within the Nature Reserves are probably 
of escapees. It has been seen at Upper Seletar Reservoir and MacRitchie 
Reservoir. 


ORDER TESTUDINATA 
Family Emydidae 

68. Cuora amboinensis (Daudin, 1802) 

Malayan Box Terrapin 

Cuora amboinensis is the commonest reptile in the survey (133 records). It 
is primarily herbivorous and is found in large numbers in the reservoirs 
and adjoining streams. Though amphibious, juveniles are apparently entirely 
aquatic (Ernst & Barbour, 1989). Existing populations consist of both 
indigenous and feral animals, as Buddhist devotees often release the species 
on Vesak Day. 

69. Heosemys spinosa (Gray. 1831) 

Spiny Terrapin. Spiny Hill Terrapin 

Our only true forest terrapin, this uncommon species (29 records) was 
recorded from all zones. This is the most terrestrial of our turtles. It is 
often encountered walking on the forest floor, sometimes not far from 
water. A juvenile with a serrated carapace was recorded at Bukit Timah, 
indicating a breeding population there. A few examples were caught in 
spring-door traps laid out for small mammals. 

70. Notochelys platynota (Gray, 1834) 

Malayan Flat-shelled Terrapin 

This species is easily identified as it has six to seven vertebral scutes. There 
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were six records from the survey. It is found in shallow waters, where it 
feeds on aquatic plants (Ernst & Barbour, 1989). 

71. Siebenrockiella crassicollis (Gray, 1831) 

Black Marsh Terrapin, Black Pond Terrapin 

This nocturnal species is abundant in the reservoirs and their inlets. It is 
largely carnivorous, feeding on snails, worms, shrimps and other 
invertebrates. This species is another favourite with Buddhist devotees on 
Vesak Day, and released feral animals probably form a substantial part of 
the population. 

* 

72. Trachemys scriptci elegans (Wied, 1839) 

Red-eared Terrapin, Common Slider 

This feral species is well established in reservoirs and lakes. It is especially 
numerous at the Botanic Gardens, where the first author observed one 
laying eggs. There were 87 records from the survey, but fortunately, the 
species has not established itself in forest streams. This amphibious terrapin 
is more at home in the water, but loves to sun itself on floating logs or at 
the water’s edge. 


Family Trionychidae 

73. Amyda cartilaginea (Boddaert, 1770) 

Asiatic Soft-shelled Turtle 

A large species, A. cartilaginea was mostly recorded from the reservoirs 
and adjoining streams (eight records). Adults have carapaces of up to 70 
cm in length. This species and Pelodiscus sinensis are often slaughtered to 
make turtle soup. 

74. Dogania subplana (Geoffroy, 1809) 

Forest Soft-shelled Turtle, Malayan Soft-shelled Turtle 
Plate 3e 

Recently rediscovered in 1989 at Nee Soon, D. subplana is restricted to 
clean forest streams. A second record was obtained in 1991 at Rifle Range 
Forest (MacRitchie). This attractive turtle has a diagnostic vertebral stripe 
and two to three pairs of ocelli on the carapace. Juveniles have a reddish 
patch at the sides of the head, which disappear with maturity. 
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* 

75. Pelodiscus sinensis (Wiegmann. 1835) 

Chinese Soft-shelled Turtle 

There were 10 records of this feral species that has established itself in 
reservoirs, lakes and canals. 


Amphibians 

Nomenclature for amphibians generally follows Lim & Lim (1992) and 
Berry (1975). For most species, the convention and criteria used in 
describing the abundance of amphibians are as follows (numbers indicate 
known population size in Singapore): 


• Endangered 

• Rare 

• Uncommon 

• Fairly Common 

• Common 


Occurring in very low numbers (< 30) 
Occurring in low numbers (30-59) 
Occurring in moderate numbers (60-119) 
Occurring in high numbers (120-179) 
Occurring in very high numbers (> 179) 


During the pre-survey period. 20 indigenous species were recorded. 
The survey Period produced 24 species making a total of 25 indigenous 
species recorded from 1987 to July 1997 of which 18 are forest species 
(72%) and seven others not restricted to forest. The Nature Reserves are 
the only refuge for 16 species (64%). 

Bukit Timah and Nee Soon are strongholds for threatened amphibians 
(Figure 9). Of the 25 indigenous species, 14 (56%) are considered threatened 
- seven endangered, four rare and three uncommon. These include the 
four localized species, Pelophryne brevipes. Microhyla borneensis. 
Thelodenna horridum and Rhacophoms bimaculatus. The distribution of 
endangered and rare amphibians is mapped out in Figure 10. 


ORDER GYMNOPHIONA 
Family Ichthyophiidae 

1. Ichthyophis cf. paucisidcus (Taylor, 1960) 

Yellow-banded Caecilian 

The only record for CCNR was in 1989 (Lim, 1990a) at Nee Soon. There 
are only two other recent records, both from Bukit Timah (Ng et al.. 1988: 
Ng. 1989). This species is perhaps overlooked, as it lives under soil in the 
vicinity of streams. 
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Figure 9. Number of threatened amphibian species in the Nature Reserves. 


ORDER ANURA 
Family Pelobatidae 

2. Megophrys nasuta (Schlegel, 1858) 

Malayan Horned Frog, Malayan Horned Toad 

There were 16 records of this cryptic frog from the pre-survey period and 
36 from the survey period. Although Lim (1994) considered this species to 
be uncommon, we are listing it as rare, based on the relatively low number 
of records. Furthermore, the main populations are confined to Bukit Timah 
(40 records) and Nee Soon (10), with only a single record each from Upper 
Seletar and Mandai. 

3. Leptobrachium nigrops Berry & Hendrickson, 1963 
Black-eyed Litter Frog 

This species is common in the Nature Reserves usually near streams or 
larger water bodies, it is more often heard than seen,. There were 158 
records from the survey period. It has never been recorded far from the 
Nature Reserves. 
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Figure 10. Distribution of endangered and rare amphibians. 
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Family Bufonidae 

4. Bufo melanostictus Schneider, 1799 
Asian Toad, Asiatic Toad 

This ubiquitous species is found all over Singapore. It has even managed 
to penetrate primary forest in the Nature Reserves, and is especially 
common at Bukit Timah (60 records). 

5. Bufo quadriporcatus Boulenger, 1887 
Four-ridged Toad 

A recent discovery from MacRitchie (Lim, 1989a), B. quadriporcatus is 
found near swampy areas. A total of eight were recorded in the pre-survey 
period, four each at MacRitchie and Nee Soon. During the survey, there 
were three more records - two at MacRitchie and one at Nee Soon. 
Although Lim (1994) stated that this species is “commonly heard” in Nee 
Soon, the authors are of the opinion that it is endangered. 

6. Pelophryne brevipes (Peters, 1867) 

Saint Andrew’s Cross Toadlet 

A primary forest species, P. brevipes , was rediscovered in 1989 at Bukit 
Timah, where only two were recorded (Lim, 1990b). There were only two 
other records from the past, making this a highly endangered amphibian. 


Family Ranidae 

7. Limnonectes blythii (Boulenger, 1920) 

Malayan Giant Frog, Blyth’s Frog 

Our largest indigenous frog, L. blythii can grow to over 20 cm. It is 
widespread, but confined to the Nature Reserves. Its habits are very similar 
to Limnonectes malesiana. 

8. Limnonectes malesiana Kiew, 1984 
Malesian Frog 

Though uncommon, L. malesiana is widespread and occurs in all zones. 
This large species is often encountered sitting in shallow streams or by the 
edge of reservoirs within the Nature Reserves. 
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9. Limnonectes paramacrodon (Inger, 1966) 

Masked Swamp Frog 

Plate 4a 

This rare species was officially recorded for Singapore in 1988 at Nee 
Soon, although a specimen was collected in 1974 at the same locality (Lim, 
1989b). There were 26 records in the pre-survey period, all from Nee 
Soon. In the survey period, nine records were obtained - eight at Nee Soon 
and one from a new locality at Chestnut Track Forest (Mandai). 
Limnonectes paramacrodon is dependent on swamp forest habitat. 

10. Occidozyga laevis (Gunther, 1859) 

Smooth Puddle Frog, Yellow-bellied Puddle Frog 

A tiny frog, O. laevis is found in puddles and waterlogged areas. Distinct 
morphological variation in different areas was observed, as all frogs from 
Upper Seletar North were plain brown with a patch of orange on the 
snout. 

11. Rana baramica Boettger, 1901 
Masked Rough-sided Frog 

This species is usually found in marshy areas, but the first author has 
recorded one on leaf litter far from water at Bukit Timah. It is widely 
distributed in the Nature Reserves, but has not been encountered outside 
the Nature Reserves. 

12. Rana cancrivora Gravenhorst, 1829 
Crab-eating Frog, Mangrove Frog 

This frog can tolerate brackish water, and is more commonly found near 
the coast, in mangroves, prawn ponds and cultivated land. The young frogs 
sold as fish feed in aquarium shops are of this species. 

13. Rana chalconota (Schlegel, 1837) 

Copper-cheeked Frog, White-lipped Frog 

This is without doubt the commonest frog in the Nature Reserves - a total 
of 526 records were obtained in the survey. It is easily detected through its 
call and is often found on low vegetation. 
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14. Rana erythraea (Schlegel, 1837) 

Common Greenback, Green Paddy Frog 

More aquatic than most other frogs in Singapore, R. erythraea is usually 
found near open water bodies, never in true forest. It is widespread in the 
Nature Reserves. 

15. Rana glandulosa Boulenger, 1882 
Rough-sided Frog 

Plate 4b 

This species was first recorded for Singapore in 1993 from MacRitchie 
North. Four examples were recorded then, and the area was subsequently 
found to have the largest population (42 records). Ten more individuals 
were found in three other zones, making a total of 52 records for the 
survey. It is not surprising that previous researchers have missed the species 
- most of our records were based on its call, which was learned only during 
the survey. Although rather widespread, R. glandulosa is currently recorded 
only from CCNR and is considered rare. 

16. Rana limnocharis Boie, in Wiegmann, 1835 
Field Frog, Grass Frog 

This very common frog is found in most habitats in Singapore. In urban 
areas, it can be encountered in fields, especially after rain. Rana limnocharis 
is widespread in the Nature Reserves where it is usually recorded in 
disturbed areas like reservoir edges and ditches. 

17. Rana plicatella Stoliczka, 1873 
Rhinoceros Frog 

The main population of R. plicatella occurs at Bukit Timah, where its call, 
a slowly rising, quivering warble, is often heard. The species is, however, 
still considered rare, as there were only three records outside Bukit Timah 
(at Nee Soon). There were a total of seven records from the pre-survey 
period and 50 records from the survey period. Rana plicatella is found in 
shallow streams and often hides under nearby leaf litter. When disturbed, 
it makes quick short hops for cover, and has even been observed to hop 
sideways. 
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Family Rhacophoridae 

18. Rhacophorus bimaculatus (Peters, 1867) 

Blue-legged Tree Frog 

Rhacophorus bimaculatus was first discovered over 30 years ago from the 
Nee Soon (Lim & Yang, 1991), but was not recorded again until 1994. The 
first author chanced upon the single example at Nee Soon, at the edge of a 
forest stream (Lim, 1994a). It was not as brightly coloured as examples 
from Malaysia. 

19. Nyctixalus pictus (Peters, 1871) 

Spotted Tree Frog, Painted Tree Frog 

A healthy population of N. pictus holds out in Bukit Timah - a total of 67 
records were obtained during the survey period. We only learned to 
recognize its calls during the survey at Bukit Timah. and it is suspected 
that the species will be found to be more widespread at CCNR. where 6 
tadpoles were recorded in 1996 at Nee Soon (T.M. Leong, pers. comm.). 

20. Polypedates leucomystax (Boie, in Gravenhorst. 1829) 

Common Tree Frog, Four-lined Tree Frog 

Polypedates leucomystax is a common species, even in gardens and parks 
around Singapore. It can sometimes be found clinging onto walls of houses. 
It is most commonly found on low vegetation, and is easily located by its 
call. At night, P. leucomystax is brown in color, usually with stripes or 
spots on the back, but in the daytime, it sometimes turns pale beige. 

21. Theloderma horridum (Boulenger. 1903) 

Thorny Tree Frog 

Plate 4c 

Leong et al. (1996) recorded the discovery of this very cryptic rhacophorid. 
Five other records were obtained from Taban Valley at Bukit Timah. This 
species was found clinging onto tree trunks. 1-2 m from the forest floor. It 
is superbly camouflaged against lichen-covered bark. In the day. the frog 
probably hides in the canopy, but descends down the trunk at night to look 
for food. 
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Family Microhylidae 

* 

22. Kaloula pulchra Gray, 1831 
Banded Bullfrog, Painted Bullfrog 

In urban areas, the bellowing call of this feral species is characteristic after 
a downpour. It is beginning to penetrate the Nature Reserves - a total of 
13 were recorded during the survey. This frog hides in crevices or burrows 
into the sides of ditches during the day. It has also been found hiding 1-2 
m above ground, usually in the fork of a tree. 

23. Kalophrynus pleurostigma Tschudi. 1838 
Black-spotted Sticky Frog 

Previously known only from Bukit Timah (Lim & Yang, 1991: Lim & Lim. 
1992), K. pleurostigma was first recorded from CCNR in 1993, at MacRitchie 
North, where one was found. By the end of the survey, a total of four had 
been recorded (two at MacRitchie. one at Nee Soon, and one at Lower 
Peirce). Although these are the only records from CCNR, the population 
at Bukit Timah was found to be large (70 records). The status of this 
primary forest species is hence updated to uncommon. This leaf-litter 
species is not dependent on streams and is usually found on the forest 
floor. It probably breeds in puddles and any water-filled hole or receptacle, 
including the ground cups of pitcher plants (Lim & Lim. 1992). Inger & 
Stuebing (1997) reported that K. pleurostigma (in Borneo) feeds mainly on 
ants and termites. 

24. Microhyla borneensis Parker, 1926 

Bornean Narrow-mouthed Frog, Bornean Chorus Frog 
Plate 4d 

Leong & Chou (1997) reported the first record of this primary forest frog 
in Singapore. It is known only from Rifle Range Forest (MacRitchie) 
where five were recorded in 1996 (one specimen collected and four others 
heard). Tadpoles were also found in the same location. More intensive 
work on leaf-litter fauna, will probably produce more records of this species, 
and perhaps lead to the discovery of other microhylids. 

25. Microhyla butleri Boulenger, 1900 

Painted Narrow-mouthed Frog, Painted Chorus Frog 

Seldom seen, but actually very common, this species is usually detected 
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through its call. Males gather in large calling groups near small pools of 
water or ditches. 

26. Microhyla heymonsi Vogt, 1911 

Dark-sided Narrow-mouthed Frog, Dark-sided Chorus Frog 

This species is similar in behaviour to M. butleri, and can often be found 
together with it. Likewise, it is very common all around Singapore. 


Discussion 

The Nature Reserves are the only protected refuges for the incredible 
diversity of flora and fauna that survives in rain forest. Yet, in this century, 
very few studies of our rain forest fauna have been carried out. The few 
projects that have been conducted at BTNR were usually short-term, 
sporadic and narrow in scope. In recent years, there has been a notable 
increase in observer effort to document sightings of fauna, especially 
mammals, reptiles and amphibians. However, no long-term research projects 
had been initiated until this survey. It is therefore not surprising that so 
many species have been “missing” in recent decades. 

Comparing data from the pre-survey period to that from the survey 
period indicates that casual observation alone is insufficient to have a good 
picture of the diversity, abundance and distribution of mammal, reptile 
and amphibian species. One reason is that many species are not easily 
observed, let alone identified, in the field (e.g., bats and murids). For 
instance, because proper studies on bats had not been conducted for about 
70 years, 20 out of the 25 species in Yang et al. (1990) were listed as 
indeterminate. Yet, Pottie (1996) reported the rediscoveries of nine 
microchiropterans, as well as the addition of two new species to Singapore's 
checklist! In addition, three megachiropterans were also rediscovered in 
the same project. 

Another reason is that most species are also nocturnal, making 
detection even more difficult, and species with small, localized populations 
are easily overlooked. Only sufficient time in the field, using proper survey 
techniques, would help us better understand the present situation regarding 
our mammals, reptiles and amphibians. 

The survey has certainly been successful in updating our knowledge 
on the mammals, reptiles and amphibians. Data collected on forest species, 
especially mammals, are the most thorough in a few decades. Coupled 
with data from the pre-survey period, the survey has given us a good 
baseline assessment of the current diversity, abundance and distribution of 
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species in the Nature Reserves. Of the 141 indigenous species recorded, 74 
are forest species (52%) that are highly dependent on forest habitats for 
their survival. About 85% of these species are locally threatened with 
extinction and their future survival will depend greatly on the sound 
management and protection of Nature Reserves. Their abundance and 
distribution are good indicators of the condition of our forests and indeed 
the health of our Nature Reserves. 


Diversity and distribution 

The Nature Reserves still have a very high diversity of indigenous mammals, 
reptiles and amphibians (141 species), representing about 86% of all species 
that are known to still exist in Singapore. Of the six zones, Bukit Timah, 
Nee Soon and MacRitchie are the best known and have received good 
coverage by researchers and casual observers throughout the past decade. 
They are the most diverse in terms of species occurring, and support the 
most number of threatened species. This is not surprising as these zones 
hold the bulk of primary habitats left in the Nature Reserves. 

1. Bukit Timah 

Bukit Timah is probably the best-known nature site in Singapore and has 
received fairly good coverage by researchers and casual observers, both in 
the past and in recent times. Research has, however, been largely confined 
to specific studies such as that on Macaco fascicularis (Corlett & Lucas, 
1995). 

About half of Bukit Timah supports original Coastal Hill Dipterocarp 
Forest, the only forest of this kind in Singapore. This habitat, together with 
the adjacent secondary habitats, is most important as a major refuge for a 
large diversity of indigenous species including a high number that are 
threatened. With 50 threatened species recorded, Bukit Timah is the most 
vital zone for mammal, reptile and amphibian species. It is home to ten 
localized species and the main populations of seven other species. This is 
astounding as Bukit Timah is one of the smallest zones. 

2. Nee Soon Zone 

Nee Soon includes the only primary freshwater swamp forest left in 
Singapore, as well as good tracts of primary lowland dipterocarp forest at 
Three-Stone Hill and Nee Soon East. It is the second most important area 
for indigenous mammals, reptiles and amphibians (89 species), as well as 
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threatened species (46 species). Nee Soon also has the second highest 
number of localized species with six species that are currently not known 
to occur outside this zone. In addition, Nee Soon holds the main populations 
for three species that were only discovered within the last decade. The 
whole zone is therefore vital as a core area for the northern half of CCNR. 

3. MacRitchie Zone 

The most substantial stands of primary lowland dipterocarp forest (over 
250 ha) are to be found within this zone, at MacRitchie North and Thomson 
Ridge. There is also a 160-ha freshwater swamp forest, which is distinct 
from that at Nee Soon. Together, they form the core area for the southern 
half of CCNR. However, the other sectors in MacRitchie are also important, 
as they consist mainly of mature secondary forest. Given time, these areas 
will be comparable to the primary vegetation. 

MacRitchie has the third highest diversity of indigenous species (88 
species) and threatened species (40 species). With two discoveries and 
three localized species, MacRitchie is unquestionably a key area for 
mammals, reptiles and amphibians. 

4. Lower Peirce Zone 

The diversity of indigenous species at Lower Peirce is surprisingly impressive 
(77 species), when we consider that it is a relatively small area, consisting 
mainly of secondary forest. One obvious reason for this is that Lower 
Peirce is basically continuous with Nee Soon. For example, Presbytis 
femoralis has “colonized” Lower Peirce from Nee Soon with perhaps two 
troops in the zone. For many other threatened species at Nee Soon, Lower 
Peirce represents a natural extension to their range, and offers opportunities 
for expansion of their populations. 

The large number of road-kill records at Old Upper Thomson Road 
is unfortunate but interesting - it indicates that animals, especially snakes, 
are regularly crossing to and from the adjacent unprotected woodland. 

5. Upper Seletar Zone 

Prior to the survey, there were very few mammal, reptile and amphibian 
records from Upper Seletar. Furthermore, most of the pre-survey records 
came from the Singapore Zoological Gardens and its vicinity. 

Upper Seletar is highly fragmented, and except for a few patches, 
the forest is mainly secondary in nature. Even so, its mammal and amphibian 
diversities are comparable to MacRitchie. This is largely due to the fact 
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that the zone also contains substantial areas of abandoned agricultural 
land where a good number of non-forest species were recorded. Still, Upper 
Seletar has a good number of threatened species, including four localized 
species. 

6. Mandai Zone 

As Mandai is rather inaccessible, records for this zone were practically 
non-existent prior to the survey (one indigenous species). During the survey, 
even though fieldwork was confined to a few trails, Mandai produced the 
greatest increase in diversity (52 indigenous species). In fact, Mandai has 
the highest mammal diversity (24 species) in CCNR. Reptile diversity was, 
however, very low - this was probably due to the lack of motorable roads 
and hence road-kill records. As much of the zone is still unexplored, many 
more species will definitely be recorded with continued surveys and casual 
visits. 

For survey purposes, Mandai was designated as a separate zone, but 
in actuality, it is totally continuous with Nee Soon. Together with Lower 
Peirce, they comprise the largest contiguous rain forest in Singapore and 
one of the core areas for mammal, reptile and amphibian conservation. 
The importance of this cannot be over-emphasized - the combined species 
diversity accounts for over 80% of CCNR’s total checklist. 


Abundance 

A remarkable 80 species (57%) are considered threatened. These include 
four subspecies unique to Singapore, and 24 localized species. In addition, 
about 35 species (25%) had only five or less records within the past decade 
for the whole of Singapore! This highlights the urgent need to increase 
conservation efforts to turn the tide. Measures to set aside core areas for 
the sole purpose of conservation and enhancing existing populations should 
be seriously looked into. 

A few species are, however, deemed to be overly abundant within 
the Nature Reserves. These include Tupaia glis, Cynopterus brachyotis , 
Macaca fascicularis, Sundasciurus tenuis and Rattus annandalei. In 
Peninsular Malaysia, densities for these species within the forest are 
generally much lower. The exceptionally successful trappings of T. glis, 
and R. annandalei indicate a dominance of these species on the forest 
floor. The pressing question is whether the populations of these species 
are detrimental to rarer species like Presbytis femoralis, Rhinosciurus 
laticaudatus , Maxomys surifer and M. rajah. 
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Conclusions 

Mammal, reptile and amphibian diversity in the Nature Reserves is still 
very high in relation to other nature areas in Singapore. The key areas for 
conservation are Bukit Timah, Nee Soon and MacRitchie, based on their 
high species diversity and the significantly greater number of threatened 
species. They should be set aside as core zones, with the incorporation of 
Mandai and Lower Peirce, which are contiguous with Nee Soon. This 
extended area has a higher carrying capacity than the key areas alone, and 
will allow mammal, reptile and amphibian populations within to thrive and 
flourish. Furthermore, Lower Peirce is especially important for snakes, 
and Mandai though insufficiently surveyed, has already shown its 
importance for mammal conservation. 
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Appendix 1. Records of Mammals, Reptiles and Amphibians (1987- 
1998). 


Species 

BT 

NS 

LP 

MD 

us 

MR 

Total 

Mammals 








IPipistrellus sp. 

5 



3 

2 

19 

29 

Arctogalidia trivirgata 

2 

2 





4 

Callosciurus notatus 

76 

74 

32 

o 

78 

141 

434 

Cervus unicolor 





3 


3 

Cheiromeles torquatus 




5 



5 

Crocidura cf. fuliginosa 

21 

5 


5 



31 

Cynocephalus variegatus 

49 

12 

14 

2 

8 

32 

117 

Cynopterus brachyotis 

75 

54 

137 

109 

209 

96 

680 

Emballonura monticola 

6 






6 

Eonycteris spelaea 



1 

1 

2 

3 

7 

Hylopetes spadiceus 

25 






25 

Iomys horsfieldii 


2 





2 

Macaca fascicularis 

335 

272 

81 

55 

111 

604 

1458 

Xtanis javanica 

1 

2 

1 

2 

2 

8 

16 

Maxomys rajah 


19 

1 

1 



21 

Maxomys sp. 

1 






1 

Muntiacus muntjak 




1 



1 

Myotis adversus 



20 

7 

40 

89 

156 

Myotis muricola 

6 

38 


5 

33 

100 

182 

Nycteris tragata 






2 

2 

Nycticebus coucang 

1 





1 

2 

Paguma larvata 






1 

1 

Paradoxurus hermaphroditus 



1 

1 



5 

Penthetor lucasi 

123 






123 

Presbytis femoralis 


245 

12 




257 

Pteropus vampyrus 

5 

7 



6 

162 

183 

Rattiis atmandalei 

107 

52 

55 

22 

20 

66 

322 

Rattus exulans 





1 


1 

Rattus rattus 

2 




2 


4 

Rattus tiomanicus 

10 


1 

2 

1 

5 

19 

Ratufa affinis 

1 

22 





23 

Rhitwlophus lepidus 

490 

21 

1 

11 

2 

30 

555 
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Species 

BT 

NS 

LP 

MD 

us 

MR 

Total 

Mammals 








Rhinolophus luctus 




1 


3 

4 

Rhinolophus trifoliatus 


10 


4 


4 

18 

Rhinosciurus laticaadatas 

1 






1 

Scotophilus kuhlii 

50 

57 

23 

61 

77 

109 

377 

Suncus murinus 





3 


3 

Sundasciurus tenuis 

111 

135 

79 

42 

188 

228 

783 

Taphozous saccolaimus 

15 

59 

8 

55 

49 

71 

257 

Tragulus javanicus 

2 

7 




3 

12 

Tupaia glis 

323 

98 

32 

90 

63 

117 

723 

Tylonycteris pachypns 

1 






1 

Tylonycteris robustula 

9 

4 

4 

3 


14 

34 

Viverra tangalunga 





1 


1 









Reptiles 








Ahaetulla fasciolata 

1 






1 

Ahaetulla prasina 

8 

2 

3 


14 

6 

33 

Amyda cartilaginea 


3 

1 


1 

3 

8 

Aphaniotis fusca 

6 

6 




4 

16 

Boiga cynodon 

2 


2 


1 

3 

8 

Boiga dendrophila 

2 

1 

5 

1 


4 

13 

Boiga jaspidea 



1 


1 


2 

Bronchocela cristatella 

5 

1 

3 


8 

4 

21 

Calamaria lumbricoidea 

3 


4 


2 

1 

10 

Calamaria schlegeli 

8 

3 

11 


1 


26 

Chrysopelea paradisi 

4 

2 

7 


2 

7 

22 

Chrysopelea pelias 

1 

2 

8 



1 

12 

Cnemaspis kendalli 

50 

5 


1 

1 

1 

58 

Cosymbotes craspedotus 

1 

2 





3 

Cosymbotes platyiirus 

30 

1 

1 


11 


43 

Crocodylus porosus 





3 


3 

Cuora amboinensis 


25 

5 


32 

71 

133 

Cyrtodactylus cf. consobrinus 

23 






23 

Cyrtodactylus quadrivirgatus 

1 

15 

2 

2 

6 

3 

29 

Dasia cf. grisea 


1 




1 

2 

Dasia olivacea 

4 

5 





9 
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Species 

BT 

NS 

LP 

MD 

us 

MR 

Total 

Reptiles 








Dendrelaphis caudolineatus 

4 

1 

7 


2 

1 

15 

Dendrelaphis formosus 

4 

1 

18 


3 

8 

34 

Dendrelaphis pictas 

1 


4 


2 

5 

12 

Dogania subplana 


1 




1 

2 

Draco melanopogon 

11 

1 

9 

1 

2 

12 

36 

Draco volans 

2 

5 

1 


5 

10 

23 

Dryocalamus subannulatiis 

1 

1 

1 




3 

Dryophiops rubescens 



1 




1 

Elaphe flavolineata 

1 

1 

1 



1 

4 

Gehyra mutilata 

1 

9 



2 

1 

13 

Gekko monarchus 

25 

12 

6 


2 

7 

52 

Gekko smithi 

17 

5 

2 




24 

Gonyosoma oxycephala 

1 

1 




2 

4 

Hemidactylus frenatus 

2 


12 

3 

1 

14 

32 

Hemiphyllodactylus typus 


1 




5 

6 

Heosemys spin os a 

6 

5 

1 


-> 

j 

11 

29 

Homalopsis buccata 


24 

5 

2 

10 


41 

Liopehis baliodeirus 

1 


4 

1 


5 

11 

Lipinia cf. vittigera 

4 






4 

Lygosoma sp. 


2 





2 

Mabuya multifasciata 

33 

8 

18 

21 

8 

JJ 

121 

Mabuya rugifera 

J 

2 




1 

6 

Macropisthodon rhodotnelas 

4 


2 


1 

3 

10 

Maticora bivirgata 

15 

1 

1 



9 

26 

Maticora intestinalis 

4 

1 

6 

1 


11 

23 

Naja sumatrana 

4 


2 

2 


3 

11 

Notochelys platynota 


1 

1 


1 

3 

6 

Oligodon octolineatus 

2 

1 

7 

1 

4 

6 

21 

Oligodon signatus 

1 

1 




2 

4 

Ophiophagus Hannah 


1 




3 

4 

Ophites aidicus 

1 


1 


1 

7 

10 

Ophites subcinchis 



1 




1 

Psammodynastes pictus 


1 





1 

Pseudorhabdion longiceps 

1 

1 

2 


1 

6 

11 

Ptyas carinatus 

13 

1 



2 

5 

21 
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Species 

BT 

NS 

LP 

MD 

us 

MR 

Total 

Reptiles 








Ptyas korros 

1 




1 

3 

5 

Python reticulatus 

3 

5 

6 

1 

3 

2 

20 

Ramphotyphlops braminus 



1 




1 

Rhadophis subminiatus 





1 


1 

Riopa bowringi 

1 






1 

Sibynophis melanocephalus 

2 


1 



3 

6 

Siebenrockiella crassicollis 


4 

6 


21 

43 

74 

Tropidolaemus wagleri 

6 



1 


5 

12 

Varanus nebulosus 

2 

7 

4 


1 

23 

37 

Varanus salvator 

1 


1 


17 

15 

34 

Xenelaphis hexagonotus 

1 




1 


2 

Xenochrophis maculatus 

1 


11 



2 

14 

Xenochrophis piscator 





4 


4 

Xenochrophis trianguligerus 



1 




1 

Xenopeltis unicolor 


1 

3 



5 

9 

Zaocys fuscus 


1 





1 









Amphibians 








Bufo melanostictus 

60 

24 

7 

3 

39 

33 

166 

Bufo quadriporcatus 


5 




6 

11 

Ichthyophis cf. paucisulcus 

1 

1 





2 

Kalophrynus pleurostigma 

70 

1 

1 



2 

74 

Leptobrachium nigrops 

21 

79 

45 

26 

5 

25 

201 

Limnonectes blythii 

36 

17 

9 

2 

13 

77 

154 

Limnonectes malesiana 

20 

15 

5 

4 

11 

20 

75 

Limnonectes paramacrodon 


34 


1 



35 

Megophrys nasuta 

40 

10 


1 

1 


52 

Microhyla borneensis 






5 

5 

Microhyla butleri 


55 


1 

13 


69 

Microhyla heymonsi 

18 

20 

8 

1 

80 

27 

154 

Nyctixalus pictus 

67 

6 





73 

Occidozyga laevis 

2 

81 


4 

13 

20 

120 

Pelophryne brevipes 

2 






2 

Polypedates leucomystax 

42 

80 

26 

17 

79 

34 

278 

Rana baramica 

3 

19 

18 

5 

17 

34 

96 
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Species 

BT 

NS 

LP 

MD 

us 

MR 

Total 

Amphibians 








Rana cancrivora 

6 


2 


1 


9 

Rana chalconota 

79 

135 

79 

30 

119 

84 

526 

Rana erythraea 

4 

28 

2 

12 

89 

59 

194 

Rana glandulosa 


1 

3 


7 

42 

53 

Rana limnocharis 

13 

54 

29 

8 

101 

52 

257 

Rana plicatella 

54 

3 





57 

Rhacophorus bimaculatiis 


1 





1 

Theloderma horridum 

5 






5 
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Appendix 2. Checklist of Mammals, Reptiles and Amphibians of 
the Nature Reserves. 


Key to Symbols 
Conservation Status (CS) 

En - Endangered 
Ra - Rare 
Un - Uncommon 
Fc - Fairly Common 
Co - Common 
In - Indeterminate 


Species Status (SS) 

R - Resident 

FR - Feral (Reintroduced) 
FE - Feral (Exotic) 

V - Visitor 

FS - Forest Specialist 
ES - Endemic Subspecies 
LS - Localized Species 


Sighting Record (SR) 

D - Discovery 

ReD - Recent Discovery 

R - Rediscovery 

ReR - Recent Rediscovery 


A. Mammals 


No. Species 

1. Arctogalidia trivirgata 

2. Callosciurus notatus 

3. Canis familiaris 

4. Cervus unicolor 

5. Cheiromeles torquatus 

6. Crocidura cf. fuliginosa 

7. Cynocephalus variegatus 

8. Cynopterus brachyods 

9. Emballonura mondcola 

10. Eonycteris spelaea 

11. Hylopetes spadiceus 

12. lomys horsfieldii 

13. Macaca fascicularis 

14. Manis javanica 

15. Maxomys rajah 

16. Maxomys surifer 

17. Muntiacus muntjak 

18. Myods adversus 

19. Myods muricola 

20. Nycteris tragata 

21. Nycdcebus coucang 

22. Paguma larvata 

23. Paradoxurus hermaphroditus 

24. Penthetor lucasi 

25. IPipistrellus sp. 

26. Presbyds femoralis 

27. Pteropus vampyrus 

28. Rattus annandalei 

29. Rattus exulans 

30. Rattus rattus 

31. Rattus domanicus 

32. Ratufa affinis 


Common Name 

Small-toothed Palm Civet 
Plantain Squirrel 
Feral Dog 
Sambar 
Naked Bat 

South-east Asian White-toothed 
Malayan Colugo 
Lesser Dog-faced Fruit Bat 
Lesser Sheath-tailed Bat 
Cave Nectar Bat 
Red-cheeked Flying Squirrel 
Horsfield’s Flying Squirrel 
Long-tailed Macaque 
Sunda Pangolin 
Brown Spiny Rat 
Red Spiny Rat 
Common Barking Deer 
Grey Large-footed Myotis 
Whiskered Myotis 
Hollow-faced Bat 
Slow Loris 
Masked Palm Civet 
Common Palm Civet 
Dusky Fruit Bat 
Pipistrelle A 
Banded Leaf Monkey 
Large Flying Fox 
Annandale’s Rat 
Polynesian Rat 
House Rat 
Malaysian Wood Rat 
Cream-coloured Giant Squirrel 


CS 

SS 

SR 

En 

R 

R 

Co 

R, ES 


Co 

FE 

FR, FS, LS 


En 

R. LS 


Shrew 

En 

R 

Fc 

R, FS 


Co 

R 


En 

R. FS.LS 

R 

Un 

R 

ReR 

En 

R, FS, LS 

D 

En 

R, FS, LS 

R 

Co 

R 


En 

R 


En 

R, FS 

D 

In 

R, FS, ES, LS 
FR, FS. LS 


Co 

R 

ReR 

Co 

R 


En 

R, FS, LS 

D 

En 

R, FS 


En 

R, FS 

R 

Un 

R 


En 

R, FS, LS 

R 

Un 

R 

?R 

En 

R, FS 


Un 

V 


Co 

R 


Co 

R 


Co 

R 


Un 

R 


En 

R, FS, ES 
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A. Mammals 
No. Species 

33. Rhinolophus lepidus 

34. Rhinolophus luctus 

35. Rhinolophus trifoliatus 

36. Rhinosciurus laticaudatus 

37. Scotophilus kuhlii 

38. Suncus murinus 

39. Sundasciurus tenuis 

40. Taphozous sciccolciimus 

41. Tragulus jovanicus 

42. Tupaia glis 

43. Tylonycteris pachypus 

44. Tylonycteris robustula 

45. Viverra tangalunga 

B. Reptiles 
No. Species 

1. Ahaetulla fcisciolcita 

2. Ahaetulla prasina 

3. Amy da cartilaginea 

4. Aphaniotis fusca 

5. Boiga cynodon 

6. Boiga dendrophila 

7. Boiga jaspidea 

8. Bronchocela cristatella 

9. Calamaria lumbricoidea 

10. Calamaria schlegeli 

11. Calotes versicolor 

12. Chrysopelea paradisi 

13. Chrysopelea pelias 

14. Cnemaspis kendalli 

15. Cosymbotes craspedotus 

16. Cosymbotes platyurus 

17. Crocodylus porosus 

18. Cuora amboinensis 

19. Cyrtodactylus cf. consobrinus 

20. Cyrtodactylus quadrivirgatus 

21. Dasia cf. grisea 

22. Dasia olivacea 

23. Dendrelaphis caudolineatus 

24. Dendrelaphis formosus 

25. Dendrelaphis pictus 

26. Dogania subplana 

27. Draco melanopogon 

28. Draco volans 


Common Name 

Blyth’s Horseshoe Bat 
Great Woolly Horseshoe Bat 
Trefoil Horseshoe Bat 
Shrew-faced Ground Squirrel 
Lesser Asiatic Yellow House Bat 
House Shrew 
Slender Squirrel 
Pouched Tomb Bat 
Lesser Mousedeer 
Common Treeshrew 
Lesser Bamboo Bat 
Greater Bamboo Bat 
Malay Civet 


Common Name 

Speckle-headed Whip Snake 
Oriental Whip Snake 
Malayan Soft-shelled Turtle 
Earless Agamid 
Dog-toothed Cat Snake 
Yellow-ringed Cat Snake 
Jasper's Cat Snake 
Green Crested Lizard 
Variable Reed Snake 
Pink-headed Reed Snake 
Changeable Lizard 
Paradise Tree Snake 
Twin-barred Tree Snake 
Kendall’s Rock Gecko 
Frilly Gecko 
Flat-tailed Gecko 
Estuarine Crocodile 
Malayan Box Terrapin 
Banded Bent-toed Gecko 
Marbled Bent-toed Gecko 
Brown Tree Skink 
Olive Tree Skink 
Striped Bronzeback 
Elegant Bronzeback 
Painted Bronzeback 
Forest Soft-shelled Turtle 
Black-bearded Flying Dragon 
Common Flying Dragon 


cs 

SS 

SR 

Fc 

R, FS 

D 

En 

R, FS 

R 

En 

R, FS 

R 

En 

R, FS. ES. LS ReR 

Co 

R 


Co 

R 


Co 

R, FS 


Co 

R 

ReR 

En 

R, FS, ES 


Co 

R 


En 

R, LS 

R 

Fc 

R 


In 

FS, R 



CS 

SS 

SR 

En 

R, FS, LS 


Co 

R 


En 

R 


Ra 

R, FS 


En 

R, FS 


Ra 

R. FS 


En 

R, FS 


Fc 

R 


Ra 

R, FS 


Un 

R, FS 



FE 


Co 

R 


Ra 

R, FS 


Un 

R, FS 


En 

R. FS 

ReD 

Co 

R 



FR 


Co 

R 


En 

R. FS, LS 

ReD 

Un 

R. FS 


En 

R. FS 

D 

En 

R, FS 


Fc 

R 


Co 

R 


Co 

R 


En 

R, FS 

ReR 

Fc 

R, FS 


Co 

R 
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B. Reptiles 
No. Species 

29. Dryocalamus siibanmilatus 

30. Dryophiops rubescens 

31. Elciphe flcivolineatci 

32. Gehyra mutilata 

33. Gekko moncirchus 

34. Gekko smithi 

35. Gonyosoma oxycephala 

36. Hemidactylus frenatus 

37. Hemiphyllodactylus typus 

38. Heosemys spinosa 

39. Homalopsis buccata 

40. Liopeltis boliodeirus 

41. Lipinia cf. vittigera 

42. Lygosoma sp. 

43. Mabuya multifasciata 

44. Mabuya rugifera 

45. Macropisthodon rhodomelas 

46. Maticora bivirgata 

47. Maticora intestinalis 

48. Naja sumatrana 

49. Notochelys platynota 

50. Oligodon octolineatus 

51. Oligodon signatus 

52. Ophiophagus hannah 

53. Ophites aulicus 

54. Ophites subcinctus 

55. Pelodiscus sinensis 

56. Psammodynastes pictus 

57. Pseudorhabdion longiceps 

58. Pfyus carinatus 

59. Pfyus 

60. Python reticulatus 

61. Ramphotyphlops braminus 

62. Rhadophis subminiatus 

63. Riopa bowringi 

64. Sibynophis melanocephalus 

65. Siebenrockiella crassicollis 

66. Trachemys scripta 

67. Tropidolaemus wagleri 

68. Varanus nebulosus 

69. Varanus salvator 

70. Xenelaphis hexagonotus 

71. Xenochrophis maculatus 

72. Xenochrophis piscator 

73. Xenochrophis trianguligerus 


Common Name 
Saddled Tree Snake 
Keel-bellied Whip Snake 
Common Racer 
Four-clawed Gecko 
Spotted House Gecko 
Large Forest Gecko 
Red-tailed Racer 
Common House Gecko 
Dwarf Gecko 
Spiny Terrapin 
Puff-faced Water Snake 
Orange-bellied Ringneck 
Yellow-striped Skink 
Supple Skink A 
Common Sun Skink 
Striped Sun Skink 
Blue-necked Keelback 
Blue Malayan Coral Snake 
Banded Malayan Coral Snake 
Black Spitting Cobra 
Malayan Flat-shelled Terrapin 
Striped Kukri Snake 
Barred Kukri Snake 
King Cobra 
Common Wolf Snake 
Banded Wolf Snake 
Chinese Soft-shelled Turtle 
Painted Mock Viper 
Dwarf Reed Snake 
Keeled Rat Snake 
Indo-Chinese Rat Snake 
Reticulated Python 
Common Blind Snake 
Red-necked Keelback 
Garden Supple Skink 
Black-headed Collared Snake 
Black Marsh Terrapin 
Red-eared Terrapin 
Wagler’s Pit Viper 
Clouded Monitor 
Malayan Water Monitor 
Malayan Brown Snake 
Spotted Keelback 
Chequered Keelback 
Triangle Keelback 
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B. Reptiles 
No. Species 

74. Xenopeltis unicolor 

75. Zciocys fuscus 

C. Amphibians 
No. Species 

1. Bufo melanostictus 

2. Bufo quadriporccitus 

3. Ichthyophis cf. paiicisidcus 

4. Kalophrynus pleurostigma 

5. Kaloula pulchra 

6. Leptobrachium nigrops 

7. Limnonectes blydiii 

8. Limnonectes malesiana 

9. Limnonectes paramacrodon 

10. Megophrys nasuta 

11. Microhyla bomeensis 

12. Microhyla butleri 

13. Microhyla heymonsi 

14. Nyctixalus pictus 

15. Occidozyga laevis 

16. Pelophryne brevipes 

17. Polypedates leucomystax 

18. Rana baramica 

19. Rana cancrivora 

20. Rana chalconota 

21. Rana erythraea 

22. Rana glandulosa 

23. Rana linmocharis 

24. Rana plicatella 

25. Rhacophorus bimaculatus 

26. Theloderma horridum 


Common Name 

Sunbeam Snake 
White-bellied Rat Snake 


Common Name 

Asian Toad 
Four-ridged Toad 
Yellow-banded Caecilian 
Black-spotted Sticky Frog 
Banded Bullfrog 
Black-eyed Litter Frog 
Malayan Giant Frog 
Malesian Frog 
Masked Swamp Frog 
Malayan Horned Frog 
Bornean Narrow-mouthed Frog 
Painted Narrow-mouthed Frog 
Dark-sided Narrow-mouthed Frog 
Spotted Tree Frog 
Smooth Puddle Frog 
Saint Andrew’s Cross Toadlet 
Common Tree Frog 
Masked Rough-sided Frog 
Crab-eating Frog 
Copper-cheeked Frog 
Common Greenback 
Rough-sided Frog 
Field Frog 
Rhinoceros Frog 
Blue-legged Tree Frog 
Thorny Bush Frog 
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Plate 1. Some of the endangered mammals found in the Nature Reserves, a. Penthetor lucasi 
(Dusky Fruit Bat), b. Nycteris tragata (Hollow-faced Bat), c. Rhinolophus trifoliatus (Trefoil 
Horseshoe Bat), d. Rhinolophus Indus (Great Woolly Horseshoe Bat). 


Plate Id. Robert Tco Plate lb Shirley Pottie 
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Plate 2. A new discovery at Bukit Timah Nature Reserve, a. Hylopetes spadiceus 
(Red-cheeked Flying Squirrel). 


Plate 2a. Robert Teo 
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Plate 3. Some of the endangered reptiles found in the Nature Reserves, a. Dryocalcimus 
subannulatus (Saddled Tree Snake), b. Xenochrophis triangiiligerus (Triangle Keelback). c. 
Cosymbotes craspedotiis (Frilly Gecko), d. Cyrtodcictylus cf. consobrinus (Banded Bent-toed 
Gecko), e. Dogania subplana (Forest Soft-shelled Turtle). 


I'lntc 1c. Robert Ten 
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Plate 4. Rare (a-b) and endangered (c-d) amphibians found in the Nature Reserves, a. 

Limnonectesparamacrodon (Masked Swamp Frog), b. Raria glandulosa (Rough-sided Frog), 
c. Theloderma horridum (Thorny Tree Frog), d. Microhyla borneensis (Bornean Narrow¬ 
mouthed Frog). 


Plate 4d. Leong Tzi Ming Plate 4b. Lee King Li 


















